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EDITORIALS 


TRIAL INSTALLATIONS AND RENTING OF 
MOTORS. 

There is nothing so convincing to the average man 
s a practical demonstration of any proposition which 
he is asked to accept. Argument and persuasion may 
each have value in winning his approval, but seeing 
is believing. This is nowhere more true than in the 
ase of the factory manager who has been used to 
lealing with salesmen of all descriptions, some of 
whose statements are found to be none too reliable. 
Che central-station solicitor stands in a different re- 
lation to a prospect, owing to the fact that the 
central station sells service and not goods and is in 
a position where it must furnish this service steadily 
and satisfactorily in order that its product may re- 
There is not the same inducement, there- 
fore, for the central-station solicitor to misrepresent, 


main sold. 


as frequently exists for the vendor of ordinary com- 
modities, but the factory manager does not always 
recognize this distinction and looks upon the central- 
station solicitor with the same suspicion that he at- 
taches to any other unknown salesman. 

Carefully prepared estimates and logical arguments 
are consequently not so convincing to him as trial 
installations, because he usually does not put com- 
plete faith in either the sincerity of the solicitor or the 
reliability of his data. That a trial installation of 
motors for supplying power to factories is success- 
ful in closing many contracts not otherwise obtain- 
able is shown in an article upon other pages of this 
issue. Central-station companies which have tried 
his method of securing new business are convinced 
that it is entirely feasible and that the expense in- 
volved is fully warranted by the results which are 
achieved. By furnishing a motor to the doubtful 
prospect, especially at a time when new machinery is 
being installed, he is made to see the various ad- 
vantages of electric drive, as well as the economy of 
‘entral-station service. To be sure of this result, 
lowever, it is essential that the proper type of motor 
be provided for the given installation. The speed re- 
quirements and other necessary characteristics should 
be determined with certainty and a motor installed 
which is fitted to give the service that will be required 
of it. For the protection of the central station, a tag 
or stencil with the company’s name-should be affixed 
to the motor. Insurance should be carried upon it, 
which the prospect will usually be willing to pay, 
even though the policy ‘is. a blanket one carrying 
other apparatus of the central station. In some 
states it may also be desirable, in order to secure the 
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greatest protection, to have the factory owner sign 
a written agreement recognizing the ownership of 
the motor and to have this recorded, or else to obtain 
a release for this individual motor from any blanket 
chattel mortgage that may exist upon the property. 

A somewhat similar procedure, which will often 
prove the deciding factor in securing new business, 
:¢ the renting of motors by the central station, either 
temporarily or permanently. This may also take the 
form of sale with deferred payments, such as is quite 
common among some companies with respect to the 
installation of wiring, and even of lighting fixtures, 
for electric lighting. If it is good policy to finance 
wiring tor the customer of the central station, it 
would also be good policy to finance the installation 
of motors, even though the latter is for a business 
concern, whereas the former is usually for residence 
customers. Such financing may be done whether the 
motor is bought directly from the central-station 
company or from another source. This is similar 
to the arrangement for lighting installations, whether 
the wiring is done by the central-station company or 
by outside electrical contractors. 


The renting of motors is quite common in England 
and is looked upon as an important element in the 
successful building up of the central-station business 
in that country. It has not been adopted to such a 
wide extent in the United States, although a number 
of companies have found it extremely advantageous 
to do so. In the case of one Massachusetts company, 
leases for the period of one year are made for 15 per 
cent of the cost, which is estimated to be sufficient 
to cover interest and depreciation. At the end of the 
year the company will sell the motor at a price 
agreed upon or will continue the lease. If purchase 
is made at any time, an allowance is made which re- 
sults in the purchaser paying but six per cent as 
yearly rental upon the cost price. Many customers 
have been secured by this method, which usually 
ends by purchase of the equipment. Out of 45 in- 
stallations of this kind made by one company, no 
motors have been taken back nor has the business 
been discontinued at the end of the trial period. 
Another company reports having lost only one cus- 
tomer of 115 horsepower out of total installations 
amounting to 2,500 horsepower. A third company 
reports that 20 per cent of its power business has 
been secured as a result of trial installations. In 
view of the general satisfaction resulting from this 
method of securing new business, it would seem de- 
sirable that more central stations try it. 





ELECTRIC COOKING FACTORS 


The steady development of an electric cooking load. 


by central-station companies of this country makes 
the subject one of ever increasing importance, and 
all data that can be obtained in regard to the 
characteristics of electric cooking loads in residential 
communities is of much interest and value. Attention 
may consequently be directed to an article in the 
August issue of the Proceedings of the American In- 
stitute of Electrical Engineers by Mr. H. B. Peirce, 
consisting of a paper which was presented this week 
at the Pacific coast convention of the Institute and 
is given in abridged form on other pages of this issue. 
The Washington Water Power Company, of Spokane, 
Wash., with which Mr. Peirce- is connected, has de- 
veloped the cooking and water-heating load to a con- 
siderable extent and this paper gives some of the re- 
sults of the experience obtained in that community. 

One of the prominent points brought out by Mr. 
Peirce is that the load-factor of the average electric 
range is much better than that of the average lighting 
installation. Another point of interest is that the 
diversity-factor is found to be high, although not so 
high as some of us have been led to expect by reports 
from other communities. The values found by Mr. 
Peirce show a diversity-factor in the neighborhood 
of 5. Even with a group of customers as small as 25, 
the diversity-factor has never been found to be less 
than 3.5. Another interesting point is that when the 
diversity-factors for groups of different sizes are 
plotted against the number of installations in a group, 
the resulting curve is found to have a logarithmic 
form, making it easy to estimate what the value will 
be for groups of different sizes, after a fair number of 
data have been assembled. It may be noted here that 
in plotting this curve Mr. Peirce has taken the mini- 
mum value of the diversity-factor found for any 
group of a given size, so that his results represent not 
average but very conservative values for this quantity. 
The diversity-factor is important not only in deter- 
mining an appropriate rate for this class of business 
and its effect upon the power-plant capacity needed, 
but also in determining the necessary size for trans- 
formers and feeders in the distribution circuit. 

The experience in Spokane has shown that with 
connected loads ranging from 2.5 to 6 kilowatts, the 
average consumption per family varies from 50 to 250 
kilowatt-hours per month. This consumption cannot 
be very well gauged, however, either by the value of 
the connected load or by the size of the family, as 
individual variations in families have a marked in- 
fluence upon the consumption. A notable point in 
connection with these data is the fact that a peak oc- 
curs in the cooking load on week days which is coinci- 
dent with the lighting peak; namely, at about 6 p. m. 
While this particular feature of the cooking load is an 
undesirable one, it does not, when taken in connection 
with the favorable diversity-factor, constitute suf- 
ficient disadvantage to militate against an active cam- 
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paign for securing a cooking load. And it should be 
remembered that the larger the number of customers 
in this class becomes, the larger will the diversity- 
factor of the combined load grow, in conformity with 


the relation mentioned above. In large communities, 
with customers of this class running up into the hun- 
dreds or even thousands, a diversity-factor as large as 
20 to 30 may be anticipated. 








THE HOT-WATER PROBLEM. 


In connection with electric cooking the problem of 
supplying hot water for household use must always 
be taken into consideration, for without this feature, 
electric cooking will never be as satisfactory as when 
it is included in the general scheme of supply. To be 
feasible, electric hot-water supply must be at an ex- 
tremely low rate and this can be afforded by the 
central station only when the conditions are made 
especially favorable. Different méthods of arranging 
this load so that it may earn a low rate have been pro- 
posed. One of these is to keep this load entirely off 
of the central-station peak. By confining it to the 
valley of the load curve, the cost of energy may be 
kept down, but this usually involves the question of 
storage for hot water, increased installation expense 
and probably occasional inconvenience to the consumer. 
A second possibility is to provide a load-factor of 100 
per cent by having the heating elements permanently 
connected to the line. This involves carrying the load 
on the peak and as the wattage must be kept low, 
since the energy supply is continuous, storage is again 
involved. The third method and one which has been 
found satisfactory by the Washington Water Power 
Company, is to supply the water heater on a flat rate, 
but so connecting it in circuit that this load can be 
applied only when the range is not in use. This can 
be simply managed through the use of a double-throw 
switch or its equivalent. Under this arrangement 
many hot-water installations have been made and have 
proven satisfactory. The connected load is usually 
600 watts, but in some cases runs as high as 1,500 
watts. 

In his paper Mr. Peirce gives no estimate of the 
energy consumption under this scheme, but it may be 
deduced from his data that the average heater con- 
sumes at least four times as much energy daily as the 
average cooking customer. When the two are combined, 
the maximum demand of a large group is not very 
much greater than for a range installation alone. The 
question for the central station to consider here is con- 
sequently mainly one of its cost of energy, rather than 
considerations based upon maximum demand. In many 
cases, and especially on hydroelectric systems, it will 
be feasible to supply this load upon a flat-rate basis at 
a profit. 

A 600-watt unit seems to be satisfactory for ordinary 
household purposes. For laundry purposes many 


housewives prefer to heat water separately on a stove 
or gas plate, actual boiling temperature being considered 
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necessary. Others, however, wish the electric heater 
to meet demands of this kind, so that a larger unit is 
needed on wash day. A method adopted in one city is 
to carry three service wires (220 and 110 volts) to the 
heater. The customary wattage is obtained at 110 
volts. By throwing a switch the resistor is connected 
across 220 volts, doubling both current and voltage, 
and developing heat four times as fast as before. The 
current is now supplied through the meter at the regular 
rate, although the 110-volt connection jumps the 
meter, the energy being furnished on a flat rate. 
Naturally this load is not kept on for long periods, and 
s it occurs early in the day it is not objectionable to 
he central station. In many cases the electric water 
heater is used only in summer, the furnace for house 
heating performing this service in winter. 

In this connection it is well to take note of English 
xperience in the same kind of service, especially as 
loth cooking and hot-water heating have received a 
more general trial in that country than in this. Eng- 
ish central-station managers have experimented with 
loads of 100-per-cent power-factor, with instantaneous 
heaters of the geyser type, and with circulating systems, 
but according to Mr. H. H. Holmes in an article in the 
London Electrician, none of the previous experiments 
has proved so simple as that now coming generally into 
use. This consists of an immersion heater, averaging 
about 4 kilowatts in capacity, which is installed in a 
lagged tank. It is usually arranged to be switched on 
and off at the convenience of the consumer, but is fre- 
quently supplied with a thermostat for shutting off the 
supply of energy when a temperature of about 160 
degrees Fahrenheit is reached. It may also be equipped 
with a time switch which prevents its use during the 
hours of peak load. This scheme is found to have the 
advantages of low first cost, small heating losses, and 
it can usually be applied to existing boilers or tanks. 
In large buildings Mr. Holmes has found it desirable 
not to use a central supply of hot water, but to have 
local heaters wherever hot water is to be drawn off. 
The losses in transmission pipes are found to more 
than counterbalance the expense of duplicate heaters. 
In view of the high diversity-factor and the satisfactory 
service rendered, hot-water heating in his district is 
desirable to both central station and consumer, and its 
use is rapidly increasing. 








CONDUCTORS FOR TRANSMISSION 
LINES. 


Another paper presented at the Pacific Coast conven- 
tion was one by Mr. H. B. Dwight, dealing with the 
use of steel conductors on transmission and distribution 
lines. In the issue of August 26 we referred to the use 
of steel conductors for interior wiring, and Mr. 
Dwight shows that the same considerations are para- 
mount in indicating the use of steel cables for trans- 
mission work. Mechanical strength frequently requires 
the use of copper wire of ‘size larger than is necessary 
to secure the required electrical conductance. Steel 
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wire of smaller diameter will meet the mechanical re- 
quirements and in many cases will have sufficient con- 
ductance. This is especially true of branch lines which 
may be run for serving a small load. 

Two considerations enter here which are not involved 
in interior wiring, however. With voltages of 100,000 
and higher, losses from corona must be considered. To 
prevent corona the diameter of the wire or cable must 
be larger the higher the voltage, while the required 
conductance is secured with a wire which is smaller the 
higher the voltage. It is apparent that by using steel 
wire a saving may be made. 

In the case of wires and cables of sizes used on 
transmission lines, it is also necessary to consider the 
effect of magnetic material in increasing the effective 
resistance by reason of skin effect and iron losses. To 
reduce this result it is desirable to use stranded cable, 
in which case the alternating-current resistance will not 
reach prohibitive values. The softest steel is not de- 
sirable for this purpose, since as the conductivity in- 
creases the magnetic permeability also increases, so 
that nothing in gained. This condition was pointed out in 
the issue of August 12 in referring to the investigation 
of Messrs. Kennelly, Achard and Dana upon skin effect 
in steel rails. A medium grade of steel is consequently 
recommended for this work. 

An important advantage of using steel wires upon 
outdoor lines arises from the mechanical strength of 
the wire and the greater reliability of the line at times 
of wind and sleet storms or other sources of break- 
down. Steel is also less liable to be burned through by 
arcs than, is copper. On the other hand it must be 
realized that depreciation will be more rapid, owing to 
the oxidation of steel, especially when located near the 
sea coast. 








_FACTORY LIGHTING. 

The problems to be met in designing the lighting 
equipment for a new industrial plant are considerably 
different from those encountered in buildings already 
constructed. In a new building, machinery, windows 
and lighting equipment may all be located with the 
lighting problem in mind, but in an old plant fixed 
arrangements must be accepted and the sources of 
light arranged to fit as may best be done. However, 
in any case too much attention can hardly be given 
to providing the best possible conditions for seeing 
by workmen. One of the important elements in the 
success of any manufacturing enterprise is the atti- 
tude of the workmen, and this is largely influenced by 
their physical surroundings. Illumination which is 
comfortable, cheerful and hygienic is an important 
factor in the psychology of the case, in addition to 
which the quality and quantity of output and liability 
of accidents are all on the same side of the ledger 
account. The important elements in securing 
adequate illumination for factories, and the new view- 
point in considering industrial lighting, are well 
brought out in the article by Prof. C. E. Clewell 
which is concluded in this issue. 
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Legislative Act Required to Sell Municipally Owned Utility—Successful Convention of 


Association of ‘Edison Illuminating Companies at Hot Springs, Va. 


Meeting of Manu- 





facturers of Electrically Operated Musical Instruments in New York—Municipal Elec- 
tricians Discuss Pertinent Problems at Baltimore Convention— Miscellaneous News Notes 





Legislative Action Required to Sell Municipally 
Owned Utility. 

Municipalities in Wisconsin having once acquired a util- 
ity business cannot dispose of the same, except by express 
legislative authority. This was the finding in a special 
report to the Railroad Commission by R. W. Clark of the 
Commission’s legal staff. The question was raised by the 
town of Sharon, which wished to dispose of an unproduc- 
tive electric-lighting plant after it had burned down. 

The leading cited was that of the Huron Water 
Works Company vs. the city of Huron, S. D. In this case the 
City Council conveyed the water plant, which was munici- 
pally owned, to a private corporation. Said the Supreme 
Court of South Dakota in its decision: “The grounds upon 
which municipal corporations are denied the power to sell 
and the property referred to are 
that such property is held by the corporation for public 
use and is therefore charged with a public trust of which 
the corporation cannot divest itself except by the express 
authority of the law-making powers of the state. While 
the city probably possessed power of disposing of strictly 
private property held by the city, not for public use and 
therefore not charged with a trust, it did not possess the 
water constructed 


case 


convey class of above 


power to dispose of the city works, 
and held for public use.” 

A number of cases, some of which have been passed on 
by the Wisconsin Supreme Court, were quoted, and in con- 
clusion it was said: “From all of the above we are forced to 
conclude that the legislature has never expressly authorized 
a municipality to give over the operation of its utility func- 
tions to others by parting with title or tying itself up with a 
lease so as to disable the city itself from discharging these 
In short, while the legislature has made ample 


provision to enable a city to operate as a utility, it has 


functions 
provided no means whereby it can let go.” It was pointed 
out that where the city has paid for its plant by mortgage 
certificates and then defaults, the plant can be taken over 
This was what was ac- 
the The Southern Wis- 
consin Company the and 
when the city refused to pay the interest foreclosed on the 
plant, after which the company put in a distributing system 
supplying the with electricity. There 
are only one or two municipalities in the state, however, 


by the holders of the certificates. 


tually done in case of Sharon. 


Electric purchased certificates 


and is now town 
that have bought plants with mortgage certificates. 


Activities of Associated Manufacturers of Elec- 
trical Supplies. 

The Fan Motor Section of the Associated Manufacturers of 
Electrical Supplies held a meeting at the Clifton Hotel, Niagara 
Falls, on August 21. John H. Barker, of the Diehl Manufac- 
turing Company, is the chairman of this Section. There was 
a full attendance of the members, many matters of importance 
were discussed and plans laid for many activities. 

The Line Material Section of the Associated Manufacturers 
of Electrical Supplies held a meeting at the Hotel Biltmore, 
New York City, on September 7, 8 and 9. A. L. Wilkinson, 
of the Ohio Brass Company, the chairman of this Section, pre- 
sided and much progress was made in the various matters un- 





der consideration. 





MEETING OF EDISON COMPANIES. 


Thirty-seventh Annual Convention of the Association of 
Edison Illuminating Companies at Hot Springs, Va. 


Despite the threatened railway strike there were over 
300 in attendance at the thirty-seventh annual convention 
of the Association of Edison Illuminating Companies 
which met at the Homestead, Hot Springs, Va., September 
4 to 7. The program was carried through without change, 
President Wells presiding at all of the sessions and Sec- 
retary Baily skillfully handling the details. 

The meetings were enthusiastically and fully attended 
and were so arranged that ample opportunity was pro- 
vided for participating in the various golf and tennis tour- 
naments, horseback riding and other ‘entertainment features. 

A special train leaving New York Sunday evening con- 
veyed 115 delegates and friends to the convention, arriv- 
ing at the Homestead early Monday morning. The con- 
vention was formally opened by a reception on Monday 
evening at which the past presidents and their wives and 
President and Mrs. Wells were the hosts. 

The first business session was held Tuesday 
at which the president’s address was delivered and the 
reports of the Executive Committee and treasurer pre- 
sented. The report of the Committee on Meters 
presented by O. J. Bushnell, chairman, this being fol- 
lowed by the report of the Utilities Publication Commit- 
tee, presented by E. W. Burdett, chairman. Two papers 
were presented at the morning session, one entitled “Dis- 
tribution of Public Utilities Reports,” by A. S. Hills and 
one entitled “Keeping Up with the Commissions,” by 
Henry C. Spurr. The report of the Committee on Stand- 
ards was presented by John W. Lieb, Jr., chairman, and 
the concluding feature of the session was a lecture en- 
titled “The Nitrogen Industry as a Power Load,” de- 
livered by David B. Rushmore, of Schenectady. 

The second session was held Tuesday evening at 8:30 
p.m. The report of the Committee on Electric Plant was 
first the program, this being presented by R. F 
Schuchardt, chairman. The report of the Committee on 
Steam Plant was then taken up, the report being pre- 
sented by J. W. Parker, chairman. There was then a 
general discussion of technical problems pertinent 
to public-utility operation. The program was concluded 
by a demonstration entitled “Better Lighting, Its Possi- 
bilities for Customer and Central Station,” by William A 
Durgin. 

The third business session at 10 a. m. Wednesday 
morning included the report of the Committee on Resi- 
dential Service Rate, by Alex Dow, chairman; a paper en- 
titled “Use Factor in ‘Residential Rate-Making,” by Louis 
A. Ferguson; a paper entitled “Sales to Isolated Plants,” 
by R. S. Hale, and a general open discussion of central- 
station rate-making. 


morning 


was 


on 


open 


on 


Two very interesting features were arranged for the 
session on Wednesday evening, these including addresses 
on general manufacturing conditions by E. W. Rice, Jr., 
president of the General Electric Company, and Guy E. 
Tripp, chairman of the Board, Westinghouse Electric & 
Manufacturing Company. 

The fifth business session on Thursday morning in- 
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cluded a report of the Committee on Street Lighting, by 
1. W. Cowles, chairman; the report of the Committee on 
Incandescent Lamps, by John W. Lieb, Jr.; a paper en- 
titled “Control of Lamp Service by Central Stations,” by 
eter Junkersfeld; an address on “A Change of Type of 
amps Supplied to Residences,” by Miss S. M. Sheridan, 
and a general open discussion on questions of lamp policy. 

The concluding feature of the convention was to be a 
banquet on Thursday evening at which a report of the 
Nominating Committee is to be presented, officers in- 
stalled and prizes distributed for the various athletic con- 


p 
i 
T 
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tests. 

The entertainment features included golf, tennis, shoot- 
1g matches and other games and over 55 prizes were 
offered for the various contests. Frank H. Gale headed 
1e Prize Committee and has charge of the awards at the 
inquet on Thursday evening. 

The present officers of the Association are as follows: 
\Valter F. Wells, Brooklyn, N. Y., president; Peter Junk- 
rsfeld, Chicago, vice-president; George C. Holberton, 
in Francisco, secretary; Edward A. Baily, Brooklyn, as- 
sistant secretary; Louis A. Ferguson, Chicago, treasurer. 
Among the eminent electrical gentlemen present besides 
hose already named were President H. A. Wagner of the 
ational Electric Light Association; E. W. Rice, Jr., 
president of the General Electric Company; Guy E. Tripp, 
chairman of the Board, Westinghouse Electric & Manu- 
acturing Company; T. C. Martin, secretary of the Na- 
ional Electric Light Association; Thomas E. Murray, vice- 
president, New York Edison Company; Louis A. Fergu- 
on, vice-president, Commonwealth Edison Company, Chi- 
ago: W. W. Freeman, vice-president, Union Gas & Elec- 
tric Company, Cincinnati, O.; Alex Dow, president, De- 
troit Edison Company; Charles L. Edgar, president, Edi- 
son Electric Illuminating Company of Boston; W. C. L. 
glin, vice-president, Philadelphia Electric Company; E. 
\. Lloyd, contract agent, Commonwealth Edison Com- 
any; Prof. D. C. Jackson; S. E. Doane, chief engineer, 
‘ational Lamp Works of the General Electric Company; 
Jouglas Burnett, manager, Commercial Department, Con- 
solidated Gas, Electric Light & Power Company, Balti- 
more; Arthur Williams, general commercial manager. 
New York Edison Company; Peter Junkersfeld, assistant 
to vice-president, Commonwealth Edison Company, Chi- 
cago; J. W. Lieb, Jr., vice-president, New York Edison 
Company, and David B. Rushmore, General Electric 
Company, Schenectady. There was one strong figure ab- 
sent who seldom, if ever, has missed an Edison conven- 
namely, Samuel Insull, president of the Common- 
wealth Edison Company, Chicago: Mr. Insull reported 
that large and recently increased responsibilities made it 
necessary for him to remain at home much to his regret. 


tion, 





Meeting of Electrically Operated Musical Instru- 
ment Manufacturers in New York. 


A meeting of manufacturers and others interested in elec- 
trically operated musical instruments was held in New York 
in Tuesday afternoon, September 5, in the private theater 
of the Rudolph Wurlitzer Company. This meeting follows 
two which were held last February in the Engineering So- 
ieties Building, New York, at which an association was 
ormed and a general committee was appointed to inquire 
into the means of closer co-operation between the music 
and electrical manufacturing interests. 

Plans were perfected for a nation-wide electric music 
week during which central-station companies and other 
electrical interests will be asked to give frominence in 
their displays and advertising to electrically operated mu- 
sical instruments. Plans were also adopted for a closer co- 
operation with the Commercial Section of the N. E. L. A. 
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Municipal Electrical Problems Discussed at 


Baltimore Convention. 

The International Association of Municipal Electricians 
held its twenty-first annual convention at Baltimore, Md., 
on August 22 to 25. About 150 active members of the 
association were in attendance and, despite the extremely 
hot weather prevailing, the meeting was very successful. 
The-convention opened on Tuesday morning with a brief 
address of welcome by Robert FE. Lee, secretary to the 
mayor of Baltimore. This was responded to by Charles 
P. Steinmetz, vice-president of the association, who re- 
ferred to the numerous ways in which Baltimore has been 
pioneer in important developments. 

The annual presidential address was then read by W. H. 
Flandreau, of Mount Vernon, N. Y. President Flandreau 
touched on many association topics to which he directed 
attention. He spoke of the growing importance of the 
position of the municipal electrician. Starting originally 
with the installation and supervision of fire-alarm and po- 
lice-signaling systems, he is now called upon to deal with 
street lighting, electrical inspection and numerous problems 
involving high technical requirements. 

Charles R. Abbott, Pittsburgh, Pa., read a paper on “Con- 
centrie Wiring,” in which he reviewed the aim of this sys- 
tem, namely, of providing a cheaper method of wiring. 
However, on studying the system and its possibilities of 
trouble connected with improper grounds, he felt it would 
not be desirable to favor any movement that substitutes 
“cheapness first” for “safety first.” He felt, moreover, that 
the proposed plan of wiring would not reduce the cost 
more than about 20 cents an outlet. In the discussion on 
the subject a letter was read from an electrician in Eng- 
land, in which it was stated that the system of concentric 
wiring is on the decline there. 

R. D. Duncan, Jr., of the Bureau of Standards, Wash- 
ington, D. C., spoke of wireless interference with interior 
wiring and signaling circuits. He stated that of the many 
problems arising from the large number of amateur tele- 
graph stations practically all have been solved quite satis- 
factorily except that of interference with lighting and 
other interior circuits in buildings. This is a subject that 
is receiving considerable attention, but no complete solu- 
tion is as yet in prospect. 

R. A. Smith, city electrician of Norfolk, Va., spoke of 
the National Electrical Code and of its value to the Asso- 
ciation. He briefly reviewed the origin of the Code and 
showed a very decided improvement in electrical construc- 
tion resulting from it. He touched on the need for making 
the Code standard throughout the country so as to mini- 
mize losses from fire due to defective wiring. A paper 
was also presented by Dr. Whipple, chief chemist of the 
Safety Wire Cable Company, entitled “Rubber Insulation 
for Electrical Purposes.” 

On Wednesday morning the session was devoted chiefly 
to questions of municipal power plants. Charles P. Stein- 
metz made an address on “Electric Power and its Value 
to a Municipality.” He showed that theoretically a mu- 
nicipal plant should be a very economical one, because of 
its ability to borrow money at lower interest rates and 
other advantages. However, in practice economy is seldom 
achieved. He showed the difficulties attending municipal 
plants due to their usual low load-factor and very com- 
mon pernicious political control. If a plant were operated 
at practically full load throughout the 24 hours, supplying 
during the day power for water pumping, sewage disposal, 
ventilation of schools and other public biuldings, etc., and 
at night power for lighting of streets, greatly improved 
economy should be attainable. 

Frank Dix, superintendent of the municipal electric plant 
at Fort Wayne, Ind., read a paper on “Modern Municipal 
Electric Plants’ He stated that if it was possible to de- 
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velop municipal fire-alarm and police-alarm signals to the 
high state of perfection. now attained, it should also be 
possible to develop municipal electric light and power plants 
to a similar stage of efficiency. This problem becomes 
greater when the municipal plant has to meet the com- 
petition of a privately owned plant, but it is possible even 
in the latter case for a municipality to operate such a plant 
to advantage. He cited the experience of the Fort Wayne 
city plant, showing that during the first year of operation 
it had a deficit of nearly $5,000, but that after six years 
the net profit in 1915 was about $94,000 after allowing for 
depreciation. 

On Thursday morning Herbert Wagner, president of the 
National Electric Light Association, made an address on 
“Co-operation,” pledging the assistance of his association 
to the Association of Municipal Electricians. F. H. Moore, 
president of the Western Association of Electrical Inspec- 
tors, read a paper on “Electric Fire Hazards,” in which he 
stated that where properly provided for, electricity is prob- 
ably the safest agency. It is only when circuits are im- 
properly installed, maintained or operated that it becomes 
a hazard. He spoke favorably of the National Electrical 
Code and the new National Electrical Safety Code, which 
aimed to secure safety to life. It was decided to call Mr. 
Moore’s address to the special attention of fire chiefs, who 
in general are still largely ignorant on this subject. 

L. S. Brach, Newark, N. J., spoke on street signals and 
traffic warnings in connection with fire apparatus. He 
called attention to the need, especially in large cities, of 
developing a system of signaling by sirens or otherwise, 
whereby streets will be cleared for the rapid movement of 
fire apparatus in response to alarms. He showed that a 
large number of accidents have happened to firemen and to 
fire-department equipment on account of this common lack 
of a safe and clear path. This danger is increasing on ac- 
count of the motorizing of apparatus. A simple uniform 
system understood throughout the country should be de- 
vised for this purpose. 

M. D. Cooper, Cleveland, O., made a short address in 
favor of standardization of voltage for lighting circuits, 
making a strong appeal for the universal adoption of 110, 
115 and 120 volts instead of the great variety of voltages 
now prevailing. 

At the afternoon session the election of officers for the 
ensuing year took place and resulted in the choice of the 
following: 

President, Robert J. Gaskill, Fort Wayne, Ind. 

First vice-president, Charles P. Steinmetz, Schenectady, 
N. Y., second vice-president, C. E. Convers, San Antonio, 
Tex.; third vice-president, John H. Thomas, Scranton, Pa.; 
fourth vice-president, John W. Black, Little Rock, Ark. 

Secretary, Clarence R. George, Houston, Tex. 

Treasurer, C. E. Diehl, Harrisburg, Pa. 

The Executive Committee consists of W. H. Flandreau, 
Mount Vernon, N. Y., chairman; R. E. Moran, Memphis, 
Tenn.; Z. Morrison, Minneapolis, Minn.; J. Grimm, Buf- 
falo, N. Y.; George E. A. Fairley, Baltimore, Md.; W. L. 
Potts, Detroit, Mich.; Frank Brooks, Indianapolis, Ind.; 
J. B. Frank, Perth Amboy, N. J.; C. S. Downs, Altoona, 
Pa. 

3y vote it was decided to hold the next annual conven- 
tion at Niagara Falls, N. Y., and M. J. Donohue was made 
chairman of a committee of arrangements for this pur- 
pose. 

Louis Gascoigne, Detroit, Mich., read a paper entitled 
“Why the Fire Alarm Box?” He spoke of the imperative 
necessity of efficient and reliable fire-alarm systems, stat- 
ing that experience seems to show that the giving of fire 
alarms by telephone exclusively is not entirely dependable 
on account of the usual lack of calmness and ‘self-control 
possessed by persons attempting to give the alarm in this 


manner. 
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John W. Kelly, Jr., Camden, N. J., read a paper on 
“Telegraphy in the Police Department.” He spoke of the 
necessity for reliable signaling and communication between 
department headquarters and patrolmen and said that the 
most up-to-date systems can be found in small cities be- 
cause in the large cities the systems in use are almost in- 
variably the growth of many years, making radical changes 
in the system difficult to install. 

The concluding session on Friday was devoted mostly to 
the presentation of committee reports. Among these were 
a report of the Committee on High Voltage, presented by 
A. L. Pearce, Wallingford, Conn.; Committee on Publicity, 
by C. R. George, Houston, Tex.; report on exhibits, by 
Adam Bosch. John Price Jackson, commissioner of labor 
and industry of Pennsylvania, made an address in which 
he emphasized the high technical requirements for the po- 
sition of municipal electrician, upon whom devolved im- 
portant measures relative to the safety and welfare of the 
community; therefore, this position should be filled by 
skilled men and their tenure of office should not be sub- 
ject materially to political changes in administration. 

A number of entertainment features were included in the 
convention, among which was a reception to the associa- 
tion given by the Baltimore section of the National Elec- 
tric Light Association, on Tuesday evening, at which Dr. 
Steinmetz and Herbert Wagner, president of the National 
Electric Light Association, spoke; a trip on the bay on 
Wednesday afternoon, and a trip to the Bureau of Stand- 
ards, Washington, at the close of the convention. 





Massachusetts Commission Appealed to on 
Location and for Stock Issues. 


The Gas and Electric Light Commission of Massachu- 
setts has received a petition from the Central Massachu- 
setts Electric Company in which it appeals from the de- 
cision of the selectmen of West Brookfield granting the 
New England Power Company authority to locate poles 
in the streets of that town. 

The Fitchbury Gas & Electric Company has asked the 
Board for authority to raise 2,960 shares of new capital 
stock at $85 per share, par value being $50. 

The Haverhill Electric Company asks approval of an 
issue of 2,512 shares, at $130 per share, and the Springfield 
Gas Light Company of 2,962 shares at $200, par being $100 
in each case. 

The Eastern Massachusetts Electric Company seeks 
authority to issue 1,250 shares, at $100 per share, supple- 
menting an issue amounting to $125,000 already approved 
by the Commission. 

The company, which was recently formed by interests 
centering in Charles H. Tenney & Company, is construct- 
ing a high-tension line to connect plants in Malden and 
Revere with that at Salem, to supply the former with energy 
from a tide-water generating station. 





New England Companies Show Substantia! 


Increases. 

The Haverhill (Mass.) Electric Company reports th« 
largest meter gain during any fiscal year in its history 
This year 678 meters were added, as against 506 last year 
The company was also very successful as regards the 
net horsepower gained, 639 having been added during the 
year. 

The Montpelier & Barre (Vt.) Light & Power Company 
is another New England company showing a large in- 
crease. This utility gained 308 meters in the year to 
July 1, as against 77 taken on in the preceding 12 months. 

The Salem (Mass.) Electric Lighting Company made 
the remarkable’ gain of 180 horsepower in motors con- 
nected, during the month of May alone. 
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Public Service Company of Northern 





Over 80,000 Rebates Sent Out by 
Electric Company.—More than 80,000 
“rebates” were sent to consumers of 
electrical energy by the Philadelphia 
Electric Company, in accordance with 
the new rates, made public some time 
ago. Notices were sent out with the 
June bills notifying consumers that 








Miscellaneous 


NEWS NOTES 


Illinois Issues Booklet.—In a 28-page il- 
lustrated booklet the Public Service 
Company of Illinois gives information 
regarding the territory served by the 
company, the growth of its load, its 
financial standing, increases in the num- 
ber of customers and stockholders, its 














when the adjustments had been made 
they would be entitled to a return equivalent to the differ- 
ence between the old and the new rates. 


Farm-Lighting Plants Displayed at Memphis Convention.— 
One of the important displays at the annual convention of 
the Cotton States Merchants’ Association, which began 
at Memphis, Tenn., on August 22, was that of rural water 
and lighting plants, presided over by Dean Ferris, of the 
engineering department of the University of Tennessee. 
The purpose of the display was to familiarize the mer- 
chants with the scope and wealth of equipment of this 
character and to induce them to handle these outfits for 
supplying the farm homes in their separate territories. 

Slogan Sign for Kentucky City.—The Owensboro-Daviess 
County Industrial Club of Owensboro; Ky., is consid- 
ering an advertising campaign for the purpose of giving 
publicity to the low power rate of one cent per kilowatt- 
hour, which was recently put into effect. Several illumi- 
nated signs are to be erected where they may be seen by 
incoming railway passengers, and it is also planned to 
advertise this in some of the trade papers. The slogan of 
the club will be “O. K.”—Owensboro, Ky. The plans are 
in the hands of the advertising and publicity committee of 
the club. 

Sandusky Company Gives Outing for Employees.—One of 
the most successful outings given by the Sandusky (O.) 
Gas & Electric Company was held August 31, at Rye 
Beach, a summer resort in the vicinity of Sandusky. Special 
cars over the Lake Shore Electric Railway were used in 
transporting the party, which numbered about 100. Dinner 
was served and many entertainment features were pro- 
vided for the occasion, which proved to be a very enjoy- 
able one. Among the officers of the company present were 
Major C. B. Wilcox, chairman of the board of directors, 
and E. A. Bechstein, manager. 

Woman Taxi Driver Operates Electric.—Boston has one 
woman chauffeur, and only one. She drives a taxicab, an 
electric machine, and is making a success of her undertak- 
ing. The young woman is Miss Florence Mayo, and her 
stand is on Newberry Street, in the fashionable Back Bay 
district. Miss Mayo undertook the work partly on account 
of failing health. She conceived the idea of running a 
gasoline taxi, but found there were no facilities for learning 
to operate. Consequently, she turned to the electric ma- 
chines. It took only a few hours to learn the mechanism. 
Recently Miss Mayo carried a patient who was very ill to 
the hospital, his physician not daring to risk a gasoline car. 

Rates in New York City.—The Public Service Commission 
for the First District, New York, has re-opened the electric 
rate cases of the New York Edison Company and the 
United Electric Light & Power Company, and held the 
first public hearing thereon on September 7. The Com- 
mission has already ordered that an inventory be made of 
the property of the two companies, and its engineers are 
now at work on such valuation. The original case against 
the New York Edison Company was begun in October, 
1911; and the case against the United Electric Light & 
Power Company in April, 1912. The two cases were subse- 
quently combined and consideration of them was then taken 
as one case. The final order in the cases was issued on 
March 16, 1915, to take effect on May 1, 1915, and to con- 
tinue in force for a period of three years. The maximum 
rate was made eight cents per kilowatt-hour. 


electric and gas systems, heat and water 
supply, system of operation, welfare work, industrial appli- 
cations of the electrical energy sold, and the company’s per- 
sonnel. A small map of the territory served, and several 
illustrations of its power plants,’ substations and industrial 
applications of electricity are also given. 

Reports of Idaho Utilities Companies Show Profits.—The 
Utah Power & Light Company, the Electric Investment 
Company and the Southern Idaho Water Power Com- 
panies all made money in 1915, according to the financial 
statements they have filed for the use of the state board 
of equalization in making assessments. The percentage of 
increase in net earnings of the Electric Investment Com- 
pany for 1915 over 1914 was 54.2. On the same basis of 
comparison the increase in net earnings for the Utah 
Power & Light Company was 83.7 per cent. The increase 
for the Southern Idaho Water Power Company was 18.8 
per cent. 

Compensation for Line Privilege.—The Court of Appeals, 
Maryland, has handed down an interesting decision in a 
case brought by the State Roads Commission against the 
Postal Telegraph-Cable Company, upholding the right of 
the state to recover compensation for a special and ex- 
clusive line privilege on one of its highway bridges. Prior 
to the purchase of the bridge by the Roads Commission, 
the company had regularly paid the owners of the struc- 
ture for the right to run its lines on a part of the bridge, and 
had since refused payment on the ground that it was a free 
public bridge and a portion of the state system of public 
roads and highways. There was no question of the par- 
ticular sum charged ($95.75 semi-annually), .but a general 
denial from liability. In its decision, the Court of Appeals 
says that the-right of the state to recover compensation 
from the company for carrying its lines is not affected by 
the bridge being part of a highway, or that the company 
was an interstate utility subject to and entitled to the 
benefit of the federal post laws. This latter, authorizing 
utility companies to construct lines on highways and 
bridges, gives them no right to make special use of the 
state’s property without compensation. 

Entertainment Features for Convention of the Illuminating 
Engineering Society.—A feature of the tenth annual con- 
vention of the Illuminating Engineering Society, to be held 
in Philadelphia September 18-20, will be the excelient pro- 
gram of the entertainment arranged for the delegates and 
visitors. On Monday, luncheon will be served to visiting 
ladies at a suburban country club, following an automobile 
tour through the parkways of the city. In the evening, fol- 
lowing the reception to President C. P. Steinmetz, will be 
held a piano recital and dance. On Tuesday afternoon, an 
automobile. trip for the visiting ladies has been scheduled 
through beautiful suburban Philadelphia to Valley Forge 
National Park. Dinner will be served at the Washington 
Inn, Valley Forge. The tenth annual banquet of the So- 
ciety will be held Tuesday evening in the Rose Garden of 
the Bellevue-Stratford. Opportunities will be provided for 
visiting the numerous places of historic and educational 
interest. Registration of delegates and guests will be open 
at 9:00 a. m., Monday, September 18, in the Bellevue-Strat- 
ford Hotel. Technical sessions will be held Monday morn- 
ing, Tuesday morning and afternoon and Wednesday morn- 
ing. A list of papers to be presented was given in the issues 
of July 1 and August 12. 

































N considering the use of central-station service in a new 

I plant, but more especially as a substitute for some other 

class of power in a going operation, the direct cost saving 

possible of realization, while important, should not be the only 

consideration; and it should be understood that a possible sav- 

ing, either as regards initial expenditure or subsequent operat- 

ing cost, is Wot usually the essential factor in making an ulti- 

. mately economically successful operation. In some few in- 

dustries the cost of power is of paramount importance, and, 

therefore, final decision as to the type to be adopted should 

be made only after a careful study of the several methods of 
generation and distribution: available. 

Relatively the cost for power in the average industrial plant 
is a small part of the total cost of production. Its importance 
as a feature of production cost is usually so small that a wise 
and progressive management will realize actual savings in pro- 
duction cost by studying means of increasing the efficiency of 
labor and of reducing waste. The really essential feature to 
consider when choosing between central-station power and other 
classes of power available, shovld be not that form of power 
which is the cheapest, but that from which the greatest ultimate 
economy may be realized. 
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Electricity in Horseshoe-Nail Manufacture 


A Discussion of the Advantages of Motor Drive With Data on a Typical 
Plant That Substituted Central-Station Service for a Gas-Engine Installation 


By Thomas R. Hay 


Industrial Power Series—Article No. 177 


The real economy of one form of power service, as compared 
with another, takes account not only of its basic cost but also 
of the operating characteristics and relative advantages of the 
classes of power available, together with their direct and in- 
direct effects on the final cost of production. It is, therefore, 
logical and essential, where competition from an especially 
cheap power must be met, that the central station particularly 
emphasize the question of ultimate economy by aggressive and 
constructive negotiation, and with this important fact as the 
basis of the argument. Often it is best to evade the direct 
comparison of costs by a constructive analysis of the question 
in hand, and by a clear and comprehensive argument regarding 
the ultimate economy to be realized by the use of electric mo- 
tors operated with central-station power. 

The fundamental advantages of electric drive and of cen- 
tral-station power supply are numerous, while the forms in 
which these basic advantages appear in practice are as varied 
as the uses to which electric motors may be applied. A compre- 
hensive and intimate knowledge of such points of advantage 
should be a part of any central-station power representative's 
equipment; their effect being greatly enhanced by judicious 
use and appropriateness of selection. The best results wiil 


Wire-Drawing Equipment in Horseshoe-Nail Plant Driven by a 35-Horsepower Motor. 
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always be obtained when the argument used and the examples 
selected will apply directly to the negotiation in progress. 

Most small and medium-sized factories concentrate all avail- 
able capital in a particular and specialized operation, as it is 
always the rule that the profits from a given amount of capital 
employed in manufacturing increase in proportion to the degree 
of specialization followed. The generation, distribution and 
application of power is usually quite foreign to this manufac- 
specialization, and is essentially only an incidental means 


turing 
to an end. It is, therefore, unlikely that the same capital re- 
turn will be realized from the power house that is obtained 
from the production department. The greater the degree of 


specialization, the narrower the confines of the production de- 


partment. This principle applies equally well to the produc- 
tion of power. With extensive duplicate and reserve equipment 
in the hands of specialists it is possible for the central station 
to supply reliable and economical service in adequate and 
sufficient amounts in a manner that would be impossible in the 


average manufacturing plant. 


Purchased Power Repiaces Gas Engines. 


\n interesting illustration of the foregoing arguments is the 


plant of the Standard Horse Nail Company, of New Brighton, 
Pa. For the past 40 years or more this plant had used gas 
engines, operating with cheap fuel, for the manufacture of its 
products. In addition to the gas required for power purposes, 
a large amount is required in the process of manufacture. 
Operating troubles with the gas engines, together with active 


interest on the part of the central-station power representative, 
ined to cause the manufacturer to consider the possibility 
of installing motors operated with central-station service as a 


solution of the difficulties experienced. The power 
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requirements were gone over carefully, and an estimate of the 
cost of. installation and of operation was made. After much 
consideration it was decided to install several motors at ma- 
chines most affected by gas-engine troubles, with a view to de- 
termining how satisfactory motor drive would be. Initial re- 
sults seemed to justify further changes, until finally motors 
were installed for the operation of the entire plant. 

This company’s principal product is horseshoe nails, with 
the manufacture of keys for automobiles as a filler. For the 
manufacture of nails the raw material consists of drawn wire 
about one-half inch in diameter. This is rolled on drums and 
drawn through shaping dies, the equipment being operated by 
means of a 35-horsepower belted induction motor. The shaped 
material is then taken to the forge machines, where it is pulled 
through gas-heated cylinders supplied with air from motor- 
driven blowers installed under the floor. After passing through 
the cylinders where the rod is heated to a red heat, it passes 
into the forge machine, which punches out nails at the average 
rate of 120 per minute. There are 44 forges in all, 30 of them 
operated through a belt-driven shaft by means of a 75-horse- 
power motor, and 14 of them operated in a similar manner by 
means of a 35-horsepower motor. The gas cylinders for 30 of 
the forges are supplied with air by means of a 35-horsepower 
motor driving a 54-inch Sturtevant fan, and the other 14 forges 
are supplied with air from a 42-inch Sturtevant fan driven 
with a belted 25-horsepower motor. After the have 
cooled, they are taken to the tumbling barrels, 36 in number and 
operated, together with a 24-inch fan, by means of a 50-horse- 
power and a 35-horsepower motor. These motors were con- 
veniently installed on the I-beam rafter, making available 
about 800 square feet of floor space formerly occupied by the 
gas engines and belts. 7 


nails 





Fuge Machines in Nail Factory Driven by a 75-Horsepower Squirrel- Cage Induction Motor. 
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After being tumbled, the nails are taken to the finishing 
room and sorted and passed through the finishing machines, 
where they are straightened and sharpened. The final opera- 
tion is then performed in the packing and shipping room. The 
finishing machines, about 100 in number, and arranged in four 
equal groups, are all driven by means of motors located under 
the floor and driving to line shafting. 

In addition to the equipment used in the direct manufacture 
of the nails, a 20-horsepower motor drives the key room, con- 
taining miscellaneous machines for key manufacture. The ma- 
chine shop is driven by means of a 15-horsepower motor. The 
motors throughout the entire plant are of the squirrel-cage, 
induction type, and are all two-phase, 440 volts, 60 cycles. 
Lighting service for a lighting load of about 15 kilowatts is 
supplied on the same contract and at the same rate with the 
power, at 110 volts, single-phase, 60 cycles. The total motor 
installation 365 horsepower, which replaced approximately 
600 horsepower in gas engines. 


Results of Motor Drive. 


One of the unfavorable features of the gas-engine installa- 
tion was the fact that on account of space limitation and the 
lay-out and location of the equipment, it was necessary to use 
bevel-gear drive in several cases, resulting in a poor and in- 
efficient drive, as well as increasing the amount of power re- 
quired. Another objectionable feature of the gas engines was 
the large amount of floor space required, as well as the over- 
head interference of the transmission equipment of belts and 
shafting. Noise, oil floating in the air and vibration to the 
building were also objectionable. The installation of motors 
made a large amount of floor space available, and resulted in 
a quieter, cleaner and brighter factory. Besides these benefits, 
it made possible a direct, efficient drive to all manufacturing 
resulting in increased output and uniformity of 


is 


equipment, 
product. 
One of the features of this particular installation is the fact 
that the management had consistently resisted all efforts to in- 
duce them to change their method of operation. An increased 








DATA ON MOTOR EQUIPMENT. 


Connected load, 365 horsepower in motors and 10 kilowatts in 
lighting service. 

Service, 440 volts, two-phase, 60 cycles for motors, and 110 volts, 
single-phase, 60 cycles for lighting. 

Average 24-hour load-factor, 42 per cent of 20 hours per day 
operation. 
Motor Se 








Spe 

No. H.P. R. P. Mt. Equipment. 

1 35 860 Drawing machine. 

2 75 860 30 Nail-forging machines. 

3 35 860 14 Nail-forging machines. 

4 35 1160 54-inch Sturtevant fan. 

5 25 1160 42-inch Sturtevant fan. 

6 50 1160 2 Rows of tumbling barrels. 

7 35 1160 1 Row of tumbling barrels and small fan. 

8 20 1150 Nail-finishing machines. 

4 10 1140 Nail-finishing machines. 

10 10 1140 Nail-finishing machines 

11 20 1150 Key room, driving oy shafting. 

12 15 1150 Machine shop. 

Monthly Consumption. Kilowatt-hours, 
March ,70 
April ...... 63,870 
May puiilicinaiaasdihddaiiaiieen 65,300 
GED ecctncenesmuttioniiotinn 65,030 
, 63,080 

Total, 12 motors, "365, horsepower installed. Ali motors are belted 





and of the dencsatersl -cage type. 











ovolineiion fiom the same equipment, with less loss of material, 
has been made possible by the direct and uniform drive now 
available, and has resulted in a decreased unit cost of produc- 
tion and an increased reliability in operation. Where possible 
motors have been placed under the floor or hung overhead, and 


in every case the results have been satisfactory. 





Sizes of Meters. 

It has been estimated that on the system of a typical 
electric-lighting company, nearly 60 per cent of the meters 
of customers will be of the 5-ampere size, and 20 per cent 
of the 10-ampere size. Less than 3 per cent of the meters 
will have a capacity of 100 amperes or over. 
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Allowable Meter Errors. 


The maximum errors permitted in watt-hour meters haye 
been fixed in some states by statute, in some by commis- 
sion rules, and in some cities by ordinance. The following 
table gives the various values, as compiled by the Bureau of 
Standards in Circular 56. 


MAXIMUM ALLOWABLE ERRORS IN WATT-HOUR METERS. 


Allowable 
Error in 
State. By Statute. Per Cent. 
BIDE cnccascecsnsessnescccesesenssnserermsensecsensenssensevansssssueeneneeteeenSaseseteeNEASEETEEES 








Connecticut 
District of Columbia............................... 
Maryland .... i 7 
Massachusetts 
Missouri 
New York 
North Carolina . 
Rhode Island 
Washington 

West Virginia 








or 


to bono & OTe 4H me CO 


By Commission Rule. 

Connecticut, average error 
Heavy load 
Light load 
Illinois .. 
Indiana 
Montana 
Nevada, normal load.............................. 
One-tenth rated meter capacity...............-..---.---------.-.-1-0.-- 
New Hampshire ase 
New Jersey 
Oregon 
Pennsylvania 
Wisconsin 























Charleston, S. C. 
Chicago, Ill. . 
Cincinnati, O. 
Kansas City, 
Louisville, Ky. 
Minneapolis, Minn. 
Memphis, Tenn. ...... 
Norfolk, Va. 
Sandusky, O. 
San Francisco, Cal.. 
Sioux City, Iowa...... 
Topeka, Kans. 


Relation of Normal Load to Connected Load. 


Rates for electric service are sometimes based upon con- 
nected load, and sometimes upon a maximum demand which 
is not measured but is assumed to be a certain fraction of 
the connected load. In testing meters it is also of impor- 
tance to know the relation between the normal load and 
the connected load. The following table gives the values 
of normal load as a percentage of connected load for dif- 
ferent classes of customers: 









Sotho hot 


ne 


Cone bo 








Per 
cent 
(a) Residence and apartment lighting... 25 
Ff... _” SRReReRS nase ae 40 
(c) Factories (individual drive), “churches and offices... ia 45 
(d) Factories (shaft drive), theaters, clubs, entrances, “hall- 
oo eG eee 60 
(e) Saloons, restaurants, pumps, air compressors, ice ma- 


chines and motion-picture theaters... . 70 
(f) Sign and window lighting and blowers....................-............ ‘ 


These percentages have been specified by utility commis- 
sions in Wisconsin, Missouri, New York, New Jersey, Mary- 
land and New Hampshire, and by the City of Chicago. The 
Public Service Commission of the District of Columbia 
adopted 100 per cent for motion-picture theaters and added 
hotels to class c. Otherwise the values were the same. 





A System of Remote Control for an Electric 
Testing Laboratory. 

In a laboratory in which a large number and variety of 
electrical instruments are tested, it is important that means 
be provided for the rapid and accurate control of the elec- 
tric generators which provide the current for testing. In 
Scientific Paper No. 291, by P. G. Agnew, W. H. Stan- 
nard and J. L. Fearing, published by the Bureau of Stand- 
ards, an elaborate system of this kind which is in use at 
the Bureau, is described. The. control rheostats are not 
handled by the observers directly, but are operated by 
small motors which are controlled from any one of several 
laboratory rooms by means of multiple lever switches. 

Copies of this report may be obtained without charge 
from the Bureau of Standards, Washington, D. C. 
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Industrial Lighting from the New Aspect—II 


By C. E. Clewell 


Assistant Professor of Electrical Engineering, University of Pennsylvania 


The Eye as an Important Factor. 
Although the eye, as a factor of consequence in the 
design of industrial lighting systems, is often given secon- 
dary consideration, if any at 


functional defects of vision and, quite possibly, often result 
in organic eye disease as well. They cause 80 per cent of 
the chronic headaches. They often result in functional 
disturbances of other organs 
and in conditions of general 





all, it deserves a place of first 
importance. Unlike many 
other engineering problems, 
that of illumination pertains 
to the physiology and psy- 


chology of the user of the 
light almost as much as to 
the physical elements which 


go to make up an installation 
of lamps. An illumination 
system, to be efficient, must 
be such that the eye per- 
forms its functions effectively 
and with reasonable comfort. 


possible. 





N this installment the author emphasizes the import- 
ance of the eye in lighting plans and outlines 
some of the elements whieh constitute satisfactory 

lighting. Comments are made on a report of the federal 
public health service and also on the British industrial 
lighting report. Conservation of light by reflectors, 
effect of surroundings on the illumination of interiors 
and factory-lighting legislation are also discussed. The 
first installment, published last week, discussed the 
influence of light on employees, pointed out the many 
advantages of good light and reviewed the development 
of electric lamps during recent years, noting some of 
the changes in lighting this development has made 


nervous exhaustion and ir- 
ritability.” 

Where such a delicate or- 
gan as the eye may be so 
seriously affected by the 
glare from improperly placed 
or shielded lamps, there is 
an obvious necessity for an 
unusual. amount of care to 
produce in all modern light- 
ing systems a freedom from 
those defects which tend to 
the eye-discomfort outlined 








This means that there should 

be enough illumination intensity to make it possible to see 
the objects readily and that there should be no ob- 
jectionable glare due to bare lamps or bright glossy sur- 
faces in the line of vision. 

rlare should not in any sense be considered as a fanciful 
item, but as a very influential factor in the making or 
failure of a system. G. E. de Schweinitz, the noted 
ophthalmologist of Philadelphia, made the statement re- 
cently that there was almost, if not as much, permanent 
injury to the eye produced by subjecting it day by day to 
a small harm, such as a bare tungsten lamp occasionally in 
the line of vision when one looks up from the work in 
hand, as if it should be subjected to the blinding flash of 
a severe short-circuit. In other words, permanent rather 
than temporary injury may be expected if the eye is abused 
continuously only a little at a time, a fact that very few 
people seem to appreciate in these days of the use of light 
sources of high intrinsic brilliancy. 

In this general connection, E. M. Alger*® makes the fol- 
lowing comments concerning the pernicious effects of -im- 
proper light on the eye, and these observations should re- 
ceive the careful attention of those who are in charge of 
the factory departments with responsibility for the lighting 
conditions of the employees: 

“Eyestrain is the common expression for that rather 
comprehensive group of symptoms which result from ab- 
normal ocular fatigue. It results from compelling eyes to 
do work which is beyond their physiological capacity. 
Things close at hand are seen by a muscular effort of 
focussing which, when long continued, produces a normal 
fatigue and requires a definite period of recuperation. If 
the eyes tire sooner than they should because of some 
intrinsic weakness of ciliary muscles, or because of a 
handicap imposed by astigmatism or increasing years, the 
fatigue is apt to manifest itself not only by defective vision 
but by pain, and we speak of the condition as an accom- 
modative asthenopia. The eye likewise sees things through 
the effect of light falling on a sensitive retina. If this light 
he over bright, or if the retina by reason of overexposure 
or disease is hypersensitive, the result is the disturbance of 
vision and pain which we call retinal asthenopia. The re- 
sults of eyestrain are manifold and affect no two people 
exactly alike. They include pains in the eyes and many 





3 Transactions of IUuminating , Engineering Society, Vol. VIII. 
No. 3, Pp. 130. 


in the previous paragraph. 

Some Elements Which Constitute Satisfactory Lighting. 

Experiences of the past few years indicate the wisdom 
of heeding several items in planning for industrial lighting. 
Although the industries present probably a more complex 
set of conditions than any other branch of electric light- 
ing, these elements or requirements constitute a common 
ground for practically all systems and by their use, permit 
of careful analysis of existing systems or furnish an ad- 
vantageous basis of judging the plans for a proposed new 
system. 

The eye is the gauge by which the success or failure of 
a system must largely be determined, and hence the first 
and probably the most important item to receive attention 
is that of quantity or intensity of illumination, that is, 
any lighting system to be satisfactory, must first of all 
supply sufficient illumination to each workman, and the 
intensity should preferably be adequate irrespective of his 
exact position on the floor. This presupposes that the 
illumination is furnished from lamps mounted overhead, 
rather than from individual lamps close to each piece of 
work. In a great many cases this plan is entirely feasible; 
in others, the confining nature of the work, that is, its 
location at a fixed point of very small area, may make it 
impossible to provide fully adequate light from an over- 
head system, and here individual lamps may be essential. 

The sufficiency of the illumination at the work cannot 
be checked readily except by a portable photometer. To 
depend on the eye of the operator for judgment of the 
quantity of light is not wise. The eye cannot well de- 
termine for itself the value of illumination most suitable 
for its continued use, except when a trial is made over a 
long period of time. Furthermore, at best, the specification 
of exact intensities of illumination for given classes of 
work is a thing about which there’ is likely to be con- 
siderable uncertainty, and at the present stage of the art, 
many of the recommended intensities are merely repre- 
sentative of good or accepted practice, and are not the 
result of as much careful test and investigation as might 
well be the case. They have probably been found to give 
reasonable satisfaction to employees under given classes of 
work and have thus become generally accepted standards. 


Conclusion of Public Health Service. 
As an indication of the thought devoted to the intensity 
values for given work, a brief quotation from a Public 
Health Bulletin is of special interest. This quotation 
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shows how the Public Health Service has arrived at the 
proper intensity for the garment industries. It will also 
serve to show that the establishment of intensities for 
various industrial conditions is far from a simple or ar- 
bitrary matter. The quotation‘ referred to is as follows: 

“It is perhaps pertinent, at this point, to say a few 
words about the reasons for fixing the minimum require- 
ments of illumination in the garment industries at five 
foot-candles, in view of the fact that it is possible to see 
to read with intensities as low as one-half foot-candle. 
In.a summary of the Interim Report on Daylight Illumina- 
tion of Schools, issued in England by a joint committee, 
(/lluminating Engineer, London, July, 1914, p. 363) the 
statement appears that, during most of the school hours, 
a place sufficiently lighted for school work will probably 
yield photometric readings of at least 5 to 10 foot-candles. 

“Now the use of the eyes in school-room work involves 
the viewing of surfaces such as a printed page, in which 
contrasts in brightness are great. In the garment in- 
dustries, on the other hand, the surfaces viewed afford no 
such contrasts. The reflection coefficient of the material 
is often low, the thread or other ‘findings’ match the 
material in color. The testimony of those who do needle 
work is, from personal statements, to the effect that ‘they 
can see to read when they can not see to sew.’ 

“It would seem, therefore, that the minimum standard of 
five foot-candles recommended is conservative, in view of 
the nature of the work in the garment industry. While 
seeing is possible with lower intensities, a further disad- 
vantage of such low intensities, as pointed out by Fitz 
(“Practical Methods for Testing Natural Illumination,” by 
G. W. Fitz: Transactions, IV International Congress of 
School Hygiene, Buffalo, N. Y., 1913, Vol. II, p. 396), lies 
in the fact that the pupillary aperture is dilated at low 
illuminations. Hence a greater area of the optical surfaces 
of the eye is uncovered. This has the effect of intensify- 
ing the optical defects of cornea and lens, thereby in- 
curring the danger of eye strain, even in apparently normal 
eyes.” 

The Departmental Committee on Lighting in Factories 
and Workshops in Great Britain in its 1915 report recom- 
mended adequate and suitable lighting, in general terms, 
for every part of a factory or workshop, and in an effort 
to indicate more precisely what is conveyed by the term 
“adequate lighting,’ made the following statement: 

“Tt is further necessary to indicate more precisely what 
is conveyed by the term ‘adequate lighting.’ Broadly, the 
illumination may be said to be adequate and suitable pro- 
vided it is suitable for the proper carrying out of the work 
both as regards quality and output, and provided there 
are no lighting conditions prejudicial to the health, com- 
fort and safety of the workers. In order to satisfy these 
requirements, the illumination should comply with the 
following: 

“(a) Adequacy; (b) a reasonable degree of constancy 
and uniformity of illumination over the necessary area of 
work; (c) the placing or shading of lamps so that the 
light from them does not fall directly in the eyes of the 
operator when engaged on his work, or when looking 
horizontally across the workroom; and (d) the placing of 
lights so as to avoid the casting of extraneous shadows on 
the work.” 

The British report, in the light of this single quotation, 
might appear indefinite and lacking in the characteristics 
looked for in a working guide. As a matter of fact, it 
contains a number of specific recommendations regarding 
intensity, but they are arrived at after a most careful ex- 
planation as to the factors involved, and the impression 
is studiously avoided that they are the result of an off- 
hand decision, but that -they have been arrived at only 
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after the most careful consideration and judicious thought 
The British report in a way, however, has given the jm. 
pression of great caution in that the recommended values 
refer to very limited classes of industrial work. Such 
caution is probably warranted, because with the uncertainty 
prevalent as to the exact effect on the eye produced by 
given systems and intensities of artificial lighting, it js 
doubtful whether any one is warranted at the present time 
in saying just what intensity is absolutely the best for any 
particular class of work. 
Definite Recommendations of British Committee. 

This committee (see previous foot-note) issued four 
specific recommendations for industrial lighting as follows, 
almost simultaneously with the publication of the “Code of 
Lighting for Factories, Mills and-Other Work Places” by 
the Illuminating Engineering Society in this country. By 
way of contrast the British recommendations are herewith 
given: 

(a) Over the working areas of workrooms the illumina- 
tion measured on a horizontal plane at floor level shall not 
be less than 0.25 foot-candle, without prejudice to the 
illumination required by the work itself. 

(b) In all parts of foundries in which work is carried on 
or over which any person is ordinarily liable to pass, the 
illumination measured on a horizontal plane at floor level 
shall not be less than 0.4 foot-candle. 

(c) In all parts of factories and workshops (not included 
under recommendation 6) over which persons employed 
are liable to pass the illumination measured on a horizontal 
plane at floor level shall not be less than 0.1 foot-candle. 

(d) In all open places in which persons are employed 
during the period between one hour after sunset and one 
hour before sunrise, and in any dangerous parts of the 
regular road or way over a yard or other space forming 
the approach to any place of work. the illumination on a 
horizontal plane at ground level shall not be less than 0.05 
foot-candle. : ae 

These values are suggested without preiudice to the 
special illumination required for the carrying out of the 
work, which naturally varies greatly according to the 
nature of the operations. At present the Committee are 
not prepared to recommend standards of illumination for 
these purposes, which require further investigation. 


Additional Elements of the Successful Lighting System. 


In the selection and installation of lamps in the factory 
they should, first of all, be of a size suited to the ceiling 
height. In Fig. 1, for example, with such a very low 
ceiling, it would have been very poor practice to have in- 
stalled 200 or 300-watt Mazda units instead of the 60-watt 
lamps which were actually employed. As a general rule. 
therefore. for low ceilings. use small lamps and for the 
higher ceilings, economy dictates the wisdom of large 
lamps with relatively wide spacing. The fact that in the 
latter case they can be mounted well overhead, means that 
they are less likely to be in-the line of vision and con- 
sequently the higher-candlepower units possess little of 
the objection found in their use when installed nearer the 
floor. 

Again, constant-voltage supply circuits with good voltage 
regulation and reasonable assurance against a shut-down, 
are conditions of considerable importance. A lack of close 
voltage regulation means unsteady and flickering illumina- 
tion, which is most objectionable to the eyes of those using 
the light. A shut-down on a dark afternoon is demoralizing 
and may often result in a greater loss than that caused by 
the mere time of the shut-down. If lamps are tised which 
are subject to serious injury by an accidental reversal of 
polarity, there should be installed somewhere in the circuit 
a reversed-current relay set for instant disconnection of 
the circuit in the event of such a difficulty. 

Individual lamps, in many cases, are totally unnecessary, 
if overhead lamps are installed in sufficient numbers to 
provide adequate illumination on the woring area. As 
a general proposition, the use of individual lamps should 
thus be discouraged, not only because they are unnecessary, 
but because a well designed overhead system with a free- 
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dom from drop cords and small lamps close to the work 
a better system from the illumination standpoint to 
work under; it is more pleasing in appearance; and all 
things considered, it is an effective and economical method 
for industrial lighting in contrast to the older scheme with 
drop cords. The elimination of sharp contrasts and 
shadows, which should be avoided in most cases, is ren- 
dered possible with the overhead system but not with the 
iand-lamp method. 

All rules, however, particularly of this kind where they 
apply to a var‘etv of unusually complex in 
character, shovld not he adhered to in a blind way, and 
there is every reason to believe that in practically every 
factory, there will be some cases where an individual lamp 
is a necessity here and there, and where it should be fur- 
nished notwithstanding the many 
company the overhead system. 

Conservation of Light by Reflectors. 

Figs. 2, 3 and 4 have been taken from some of the earlier 
systems designed and installed under the supervision of 
the writer. They show a number of illumination features 
of unusual importance and certain characteristics, which it 
is sometimes quite difficult to grasp if made the object of 
mere abstract description." 

The average electric lamp 
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Fig. 4.—Same Aisle As Shown In Figs. 2 and 3, Equipped With 
100-Watt Lamps in Glass Reflectors—Side Aisles Lighted 
In This View. 
numerous directions not directly useful to the objects to 
be lighted. An efficient reflector, if suitably designed for 
tse with the given lamp, takes these luminous rays and 
re-directs them to the working surfaces. This re-direction 


» See last week’s issue for Figs. 1, 2 and 3. 
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may be accomplished partly by a light-colored ceiling and 
walls, provided the lamp is fairly close to the same, and 
partly by the reflector, which takes the rays in relatively 
non-useful directions and sends them either by surface 
reflection, or by internal reflection with prisms, towards 
the floor. The measured illumination under a system of 
lamps with and without reflectors may differ very materially 
in favor of the reflector equipment. 

Several things should be noted in Fig. 2. First of these 
is the fact that the reflectors are of glass. A comparison 
of Fig. 2 with Fig. 3 shows, in the latter, the same shop 
bays, but here the lamps are equipped with metal reflectors. 
The light which passes through the glass reflectors in Fig. 
2 gives the ceiling a bright and cheerful appearance; also 
the entire floor space is rendered more pleasing in ap- 
pearance. In either case the use of a reflector has 
produced a material gain in the measured illumination on 
the working area. 

In the experience of the writer, the subject of industrial 
reflectors has always been looked upon as one worth care- 
ful study and sometimes extended tests, when given pro- 
posed installations call for a choice between several types. 
Based on numerous experiences, the following points have 
seemed to cover, at least in a general way, the more im- 
portant considerations of the case: 

(1) Utilization efficiency: in other words, how much 
does the reflector increase the effective illumination on the 
work? 

(2) Does the reflector reduce the glare of the lamps 
sufficiently? 

(3) How rapidly does the reflecting efficiency of the unit 
decrease with accumulations of dust and dirt? 

(4) Can the reflectors be handled readily and are they 
uniform in manufacture so that they may be stacked con- 
veniently? 

(5) Are the reflectors strong enough to prevent frequent 
breakage (if glass) or bending (if metal)? 

In the bulletin of the Public Health Service (see previous 
foot-note) there are several requirements, which are 
enumerated for reflectors used for local illumination. These 
follow: - 

“No part of the luminous source should be visible to the 
worker for any normal position of the head at the working 
plane. 

“A large proportion of the available flux of light from 
the source should be uniformly distributed by the reflector 
over the working plane. The total output of light (which 
is measured in lumens) being a fixed quantity for any par- 
ticular source, it follows that the illumination of any 
working plane lit by the source in question will be pro- 
portional to the number of effective lumens from the source 
concentrated on the plane by the reflector. Reflectors per- 
mitting much flux from the source to wander in other 
directions will not be efficient in local illumination.” 


Surroundings. 

Fig. 4 is to be contrasted with Fig. 2. Both of these 
views were taken in the same factory aisle, but in Fig. 2 
the lamps in the side aisle are turned off. In Fig. 4, the 
side-aisle lamps are turned on. Fig. 4 gives, therefore, in 
an interesting manner, the general effect of bright and 
cheerful surroundings in contrast to the apparently dark 
and deadening effect of sides devoid of light, either by 
direct reflection or from lamps in adjacent aisles. One 
can hardly fail to appreciate the significance of bright 
surroundings when comparing such cases, for example, as 
an interior with dark walls and ceilings, possibly dirt- 
covered, and one like that shown in Fig. 4. 

To the physical fact that dark walls and ceilings mean 
gloom, there must be added the further fact that such sur- 
roundings mean greatly reduced efficiency of the lighting . 
system. To keep the upper portions of walls and ceilings 
of factory spaces a light color is therefore an economy as 
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well as an item of appearance, and the modern factory not 
only starts out with bright and cheerful interiors, but if 
progressive, maintains them by regular treatment, because 
of the advantages afforded by such a course. 


Legislation and Recommendations. 

The Illuminating Engineering Society recently issued a 
“Code of Lighting for Factories, Mills and Other Work 
Places.”" This code was prepared by committees of the 
Society for the purpose of making available an authoritative 
treatment of the subject for legislative bodies, factory 
boards, public service commissions and others who might 
become interested in enactments, rules and regulations for 
better lighting. 

This code, which is available in pamphlet form, was 
written partly as an aid for industrial commissions and 
such boards in the states and municipalities where questions 
of legislation relating to factory lighting might be taken 
up, but also for the industries themselves as a practical 
working guide, where individual efforts might be made to 
improve conditions. 

The first state to use this new code as a basis for legisla- 
tion has been Pennsylvania, where, in revised form, it be- 
came operative on and after June 1, 1916, and where it has 
been published under the heading “Safety Standards of the 
Industrial Board.” This state by its action thus becomes 
the ‘first in this country on record in the adoption of a 
legal lighting code where intensity requirements are 
stipulated in terms of the foot-candle. This is a most 
logical step forward, and places the whole matter on a 
basis. where ready check measurements may be taken by 
the ordinary portable photometers now on the market. 

Many factories are now equipped with intensities higher 
than the minimum values given in the Pennsylvania code. 
One of the chief objects of this article has been to show 
that there are many advantages in the adoption of a suc- 
cessful lighting system. There is not much doubt that 
where the reasons making it desirable to install good light- 
ing are understood and appreciated, there will be little or 
no call for the enforcement of a code of this kind. Its 
effect, however, at this time will probably be to hasten the 
acceptance of these very ideas concerning the economy of 
good light, and the influence of such a code may therefore 
be expected to accomplish much improvement among a 
certain class of manufacturers in this particular state. 

Among the many items of value in the code of the II- 
luminating Engineering Society, there are eight recom- 
mendations concerning points to observe in good factory 
lighting. These points cover, in a general way, the 
essential principles to be observed in work of this kind, 
and for this reason are quoted: 

“(1) Lamps should be equipped with reflectors or shades 
for minimizing glare and economizing light. Bare lamps 
should not be used except in rare cases and then only when 
out of the line of vision. 

“(2) As a general plan, mount the lamps high and out 
of the ordinary line of vision. 

“(3) Although the types of reflectors and shades, and 
reflector and shade-holders or fitters on the market are 
numerous, it is recommended that the holder or fitter, as 
well as the reflector or shade be selected with reference to 
placing the light source at the proper point in the reflector 
or shade so as to eliminate glare, due to exposure of the 
light source, and also for the purpose of directing the 
light from the lamp effectively to the work, that is, for 
obtaining a distribution of light which meets the desired 
requirements. 

“(4) Light thrown vertically downward is not the only 
important component of the resulting illumination. The 
sides of machinery, machine tools and work, as well as 
horizontal surfaces often require good light. 
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“(5) Control few lamps in each group so that lamps not 
needed may be turned off conveniently. 

“(6) Keep windows and reflectors clean since large losses 
of light result from the accumulations of dust and dirt, 

“(7) Provide a maintenance department if the shop is 
large enough to warrant it, so that all the items associated 
with the upkeep of the lighting system may be cared for 
systematically. 

“(8) Keep ceilings and upper portions of walls a light 
color for the purpose of rendering both natural and ar- 
tificial lighting more efficient and better diffused. The 
lower portions of walls should be a color which is restfy] 
to the eyes, preferably a medium tint, typified by the tint 
known as factory green, or a rather dark shade of yellow, 
Other medium tones are available.” 


Conclusions. 


The field of industrial lighting is complex and calls for 
patience in the solution of each individual case. Because 
a designer has planned out one installation successfully, it 
does not follow that he is capable, without further study, 
of handling the next problem to be solved. Each new case 
is likely to possess conditions differing from its predeces- 
sor. To the physical characteristics of the problem, there 
are the factors which govern the human eye, a delicate 
organ which is very sensitive to glare. The fact that the 
conditions in the factory are rough and perhaps in a state 
of confusion, does not detract to any extent from the neces- 
sity of care in the solution of each given case. 

If each factory and shop will do its share, by caring for 
its own conditions, securing expert advice when necessary, 
and expending such sums as may be required to put its 
areas into acceptable condition, the necessity for legisla- 
tion will be greatly reduced and the standards in this coun- 
try correspondingly increased. It is to be hoped that the 
owner or manager of each individual industry will direct 
his attention to the accomplishment of these ends, and the 
fact that others have done so and consider that it pays, 
should serve as an encouragement to those who may face 
similar improvements. 


Light and Power Rates in New York City. 


On August 11 the Public Service Commission for the 
First District, New York, issued an order requiring the 
Edison Electric Illuminating Company of Brooklyn to 
charge at the lighting rate for energy supplied to motor- 
generator sets used for motion-picture projection. The 
case originated on the complaint of the Vaudeau Amuse- 
ment Company. 

In the report of this decision, which appeared in the 
issue of August 26, page 361, it was incorrectly stated that 
this order applied to rotary converters as well as motor- 
generators. The opinion was based upon the fact. that 
power was directly used to operate a motor and the cur- 
rent supplied by the central station Was not conducted to 
the lamps. The ruling does not apply to rotary converters 
nor to mercury-arc rectifiers which are interposed between 
the line and the load. The lighting rate will apply to 
installations of the latter character. 


Empire Association Discusses Electric Distribu- 
tion Problems. 


At a meeting of the Empire State Gas and Electric Asso- 
ciation, held September 8 at Glens Falls, N. Y., problems 
of particular interest to men in the electric distribution de- 
partments of central stations were discussed. The topics 
discussed dealt with lightning protection for overhead lines; 
inspection, renewal and preservative treatment of poles and 
cross-arms and concrete reinforcement of pole butts; sector 
cable, and methods of handling trouble complaints rela- 
tive to interruptions of service. 
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New-Business Methods, Policies, Rates and Kindred Central- 
Station Matters for the Man Engaged in Selling Electricity 


Fall House-Wiring Campaign at Low Price. 


The Worcester, Mass., Electric Light Company, which 
conducted a 30-days’ housewiring campatgn in May and 
June, with a net result of 315 new contracts, covering some 
s00 meters, will have a follow-up campaign beginning 
about September 15, in connection with which the follow- 
ing “Extra Special Offer” will be made to owners of un- 
residences and tenement houses, numbering about 


wir 
10,000. 

For a basic price of $32, a house or apartment consist- 
seven rooms will be provided with an installation 
lights, including fixtures, this assuming that floors 
are soft wood, hardwood floors being charged extra, on 
account of extra work involved. 

Five of the fixtures will be chain pendants; and two of 
shower effect—one being a three-light shower for the par- 
lor, and the other a two-light shower for dining room, 
making ten units in all. 

Vith the first ten orders received, a full equipment of 
25-watt Mazda lamps will be furnished free of charge, as 
a special inducement. 

To avoid any danger of ill-feeling among the contractors, 
and to give all a “fair show,” the company will post the 
jobs on a bulletin board in the office, giving a description 
of the premises, but not the house owner’s name or loca- 
tion of the building. A number will be attached to each 
specification, and the contractors bidding will submit esti- 
mates for the job by that number. 

Though the theoretical price for a certain installation 
is $32, it is found by experience that householders are 
bound to vary from the set layout, some wishing a better 
or larger fixture here, others an added unit or two, and 
other modifications. Hence each contract will be indi- 
vidual, depending on circumstances. 

\fter about two days from the date of posting, the con- 
tracts will be awarded to the lowest capable and re- 
sponsible bidders, the company reserving the right to award 
them as it deems best. 
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Fall House-Wiring Campaign in Louisville. 

connection with electrical contractors of Louisville, 
Ky.. the Louisville Gas & Electric Company has begun its 
fall house-wiring campaign, making a special play for 4, 6 
and 8-room houses, in which cases it is making special prop- 
Ositions and giving each new customer a six-pound electric 
iron, the type ordinarily retailing at $3.50, free. Prices for 
Wiring are $23.50, $36 and $46 for the various size houses, 
and each proposal includes one two-light chain fixture, one 
drop-cord fixture, and two, four and six one-light chain 
fixtures, complete with Mazda lamps, etc. So far this year 
more than 2,000 already-built houses have been wired and 
equipped for electricity. All customers are permitted one 
year to pay, if desired, payments being made in 12, or less, 
monthly installments. 

At the same time the company is also pushing a cam- 
Paign among the stores of the city not wired. Each new 
customer is allowed a choice of several direct or semi-direct 
fixtures, which may be purchdsed on a basis of six equal 
monthly installments. 


Monthly Record of Avoidable Accidents for 
Guidance of Utility Employees. 

To impress upon employees the great value of proper 
care and precaution while engaged in their duties, the Pa- 
cific Light & Power Corporation, Los Angeles, Cal., and 
vicinity, is issuing a monthly list of “Avoidable Accidents” 
for distribution in all departments of operation. These 
lists set forth in a brief and comprehensive manner the 
cause, result and, where not readily apparent, the remedy 
for accidents that might easily be prevented, illustrating the 
disastrous and painful consequences frequently occurring 
through taking chances and disregarding safety. 

The value of an up-to-the-minute accident record of this 
nature is immeasurable; it not only serves to direct the 
employee’s attention to the avoidance of accidents of the 
particular character referred to, but brings to mind with 
strong and direct appeal the thought of safety first. 

This “Avoidable Accident Record” of the company is ar- 
ranged along the accompanying lines, and has proved high: 
ly effective for the purpose intended. 

(1) 

The Cause: Assistant operator was over-balanced when a 
long ladder he was handling got caught in fence wire. 

The Result: Strained his back, causing a loss of ten days’ 
time. 

The Remedy: When handling ladders, note your relation 
to surrounding objects. Ask for assistance, if needed. 

(2) 

The Cause: Lamp trimmer struck shoulder on guy wire 
while climbing pole. 

The Result: Skinned his shoulder. 

The Remedy: Look up pole before climbing to note the 
location of guys, cross-arms and foreign wires that 
are in the way. 

(3) 

The Cause: Condenser man, while cleaning condenser with- 
out using his goggles, got a piece of scale in his eye. 

The Result: Severe pain; doctor had to remove the particle. 

(4) 

The Cause: A pole supported in the middle from a crane 
was being moved sidewise and upwards to place it 
into the dipping tank. The butt end of the pole 
struck another pole, causing the small end to swing 
rapidly towards the yardman. He attempted to 
stop the pole with his hand and was thrown back- 
wards, hitting his head against a pole lying on the 
ground. 

The Result: Contusion of the back of his head and a 
medium degree concussion. Lost 12 working days. 

The Remedy: Instead of attempting to stop the heavy ob- 
ject, he could have easily stepped backwards out of 
the way. 

(5) 

The Cause: Lineman fell with pole, which broke off at 
the ground while he was transferring wires. 

The Result: Fractured skull, lacerated wounds on face and 
arm; indefinite confinement in the hospital. 

The Remedy: Test old poles for rottenness with a crow- 
bar. Before climbing weak pole support it with 
poles or handlines. 
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DOMESTIC ELECTRIC COOKING AND WATER 
HEATING. 


Results of Experience in Spokane. 


Since the use of electrical energy first developed, the 
possibility of successful heating or cooking by heat, gener- 
ated electrically, has never been questioned; the problem 
has always been—can it be done at a profit to the central 
station, with energy sold at a price low enough to put 
electricity in competition with other fuel? 

In a paper presented this week at the Pacific Coast 
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Fig. 1.—Composite Range Daily Load Curve. 


convention of the American Institute of Electrical En- 
gineers, H. B. Peirce, of Spokane, Wash., endeavored to 
show what may be expected by a central station after 
there has been developed a load of ranges and water heat- 
ers, and along what lines engineering assistance is needed 
to solve certain knotty problems connected with this phase 
of the industry. 

As to the effect on the central station of a cooking and 
heating load, there is a greater increase in load-factor in 
a cooking load by reason of an increase in number of 
consumers served than would be gained in a lighting load 
by such an increase of consumers. 

These deductions are the result of a number of tests 
made on actual water-heater and range installations in 
homes using electrical energy for cooking and water heat- 
ing. 

The tests consisted of installing recording ammeters on 
the various cooking installations and reading the charts 
taken therefrom to the nearest five-minute interval; these 
readings were then assembled and the total load for any 
day at any hour determined. The charts were not all taken 
on the same calendar day, but were taken at different 
seasons for different ranges and superimposed according 
to the day of the week on which the readings were taken. 
A set of charts for a week, taken at one time of the year, 
have a strong resemblance to similar charts taken during 
a week at another season. In other words, in the com- 
munity observed, the habits of the public as it concerns 
the preparation of meals appears to be uniform at different 
seasons of the year. 

Curves shown in Figs. 1 and 2 exhibit the daily load 
of 42 ranges of assorted manufacture and varying in capac- 
ity from 2.5 to over six kilowatts. These curves are for 
Sunday and Wednesday. Similar curves have been ob- 
tained for other days and they differ but little from the 
curve for Wednesday (Fig. 2, Curve A). In Fig. 1, 42 
ranges are represented, with a connected load of 155 kilo- 
watts and a maximum demand of 20 kilowatts. In Curve 
B, Fig. 2, 21 water heaters are added, representing a con- 
nected load of 122 kilowatts, and increasing the peak 
from 33.4 to 37.5 kilowatts. As the coincident maximum 
demand of these ranges can be obtained from the curve, 
and as the total connected load is known, the demand 
factor can be computed. As the average kilowatt-hour 
consumption of each range is known, it is also possible 
to figure the combined load-factor of the group. These 
values show that even with as small a group as 42 ranges, 
the demand factor is 0.22; with 25 ranges, it has been found 
never to be more than 0.29. 

It might be expected that the diversity-factor would in- 
crease as the number of ranges increases. This is shown 
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in Fig. 3, where a number of groups of ranges have been 
observed and the diversity-factors plotted as ordinates 
with the number of ranges as abscissas. 

The result is a shot-gun diagram, which interests us not 
so much in its upper limits as in its lower limits; that js 
the worst condition which we are liable to experience rm 
any given installation is that for which we must make 
provision. 

The curve through the points on the lower limits ap. 
pears to have logarithmic characteristics, and by plotting 
the points on logarithm paper we find that they approxi- 
mate a straight line—that is, they followed roughly a log- 
arithmic curve. 

The connected load, which for convenience may be as- 
sumed as the individual maximum demand of each indi- 
vidual range, will average about five kilowatts on the pres- 
ent types of electric ranges. These same ranges will each 
average a consumption of about 100 kilowatt-hours per 
month—that is, the individual installation will have a load- 
factor of about 2.8,per cent. The receprocal of 2.8 per 
cent, or 36, is the maximum limit of the diversity-factor 
on ranges of this type. To reach this value it would be 
necessary for the combined load-factor to be 100 per cent, 
which is, of course, impossible under present conditions, 
as there are hours during the day in which there are no 
cooking operations being conducted. 

It will be noted that the demand-factors have been fig- 
ured in the computations so far made on the basis of a 
five-minute peak. For practical purposes such a peak is 
unnecessarily brief, so that the effect of a 30-minute peak 
has been computed. The demand-factor is slightly smaller. 

In making comparisons there should also be noted the 
class of people by whom the ranges are used. Those referred 
to in this paper are representative of all the classes that 
will eventually do their cooking electrically. They include 
families with incomes of less than $100 per month and 
homes in which the bill for current is a minor considera- 
tion. The apartment house dweller is, however, not as 
well represented as he should be. 

Another point to be considered before leaving the sub- 
ject of electric ranges is the average monthly consumption 
of the individual ranges in kilowatt-hours. This has been 
referred to above as being about 100 kilowatt-hours. It 
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Fig. 2.—Range and Water-Heater Daily Load Curve. 


is true that the value, 100 kilowatt-hours, represents ap- 
proximately the average condition, but to say that this is 
the probable consumption of any particular electric range 
is quite another thing. The truth of the matter is that 
the consumption seems to vary between the limits of 50 
and 250 kilowatt-hours, while in exceptional cases the en- 
ergy consumption of a range used by a farmer has been 
known to exceed 400 kilowatt-hours during a single month. 
This condition appears generally during the season of 
harvest, when there is a large number of hands to feed. 
It will be noted that for the ranges observed the daily 
peak occurs very nearly at 6 p..m. In other words, it will 
coincide closely with the lighting peak. This is unfortu- 
nate, but when it is remembered that with a fair number 
of ranges- in use, the diversity-factor will probably be 
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eight, the feasibility of making this business profitable 
with a low rate per kilowatt-hour becomes clearer. 

For instance, if we assume a monthly consumption of 
100 kilowatt-hours per range, an average individual demand 
of five kilowatts and a diversity-factor of eight, we get the 
following results with a rate of three cents per kilowatt- 
hour for energy: 

Revenue per range per year 
Revenue per kilowatt-year of range demand 7.20 
Revenue per kilowatt-year of station demand 57.60 

So far we have dealt only with the electric range. The 
next point to be considered will be the heating of water 
for the home. 


$36.00 


Hot-Water Supply. 


\ supply of hot water is essential to the satisfactory use 
of the electric range. That this can, in many instances, be 
accomplished electrically is not questioned. The problem 
is, how it shall be done. 

To compete with coal, wood, and gas, for water heating, 
electricity must be supplied at a very low rate. This can 
only be done by securing a high load-factor for the service; 
by taking the supply from valley hours; or by limiting the 
use of the heater to those hours when the range is not in 
ust 

\ high load-factor can be secured for the service by 
installing the heaters on flat rate and assuming that they 
will be used continuously. This has the disadvantage of 
superimposing their load on the existing peak. The 
revenue they return must then be sufficient to yield enough 
per kilowatt-year to pay for all the fixed charges depend- 
ing upon maximum demand at peak. 

The disadvantage of limiting the use of water heaters to 
the valley period of the system lcad is that a very large 
amount of hot water must be stored, as in most instances 
the valley hours are not of very long duration, and occur 
at a time when there is no need for hot water. The result 
is that if the hot-water supply is depleted during the day 
there is no alternative for the consumer but to wait until 
the next day for more hot water. A further disadvantage 
is the expense of an installation to supply such a system. 
Time switch, large-capacity heater, and large well insulated 
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Fig. 3.—Diversity-Factor Curve. 


storage tank, all will be found to amount to a considerable 
sum, 

The third method of limiting the use of the heater to 
the hours when the range is not in use has some of the 
advantages of both systems with less of their disadvan- 
tages; it can be controlled by a double-throw switch or 
by a special rotary snap switch now on the market for that 
purpose. The diagram of wiring for such an installation 
is shown in Fig. 4. The effect of such a water-heater 
load when superimposed on a load of ranges is shown in 
Fig, 2. 

It will be seen from the curves on the figure that a 
load of 42 ranges gave a peak of 33.41 kilowatts when 
operated without water heaters (Curve A). When 21 of 
the ranges were equipped with 600-watt water heaters on 
double-throw switches, the peak was only increased to 
37.47 kilowatts (Curve B). 
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A common rate for a 600-watt water heater operated in 
this fashion is $2.00 per month, and if the ranges use an 
average of 100 kilowatt-hours each per month, the rate 
for energy being three cents per kilowatt-hour, they would 
return a revenue of $36 per year per range, or a total 
revenue of $1,512 for the 42 ranges. These ranges show 
a demand of 33.41 kilowatts, which means a revenue of 
$45 per kilowatt-year when operated without water heaters. 

If 21 water heaters pay $24 each per year, we would get 
an additional revenue of $504, or a total of $2,016 from the 












































Fig. 4.—Wirirg for Range and Heater. 


The demand is now 
raised to 37.47 kilowatts, which gives a return of $53.70 
per kilowatt-year. It is conceivable that the addition of 
such a water-heating load might make an otherwise un- 
profitable installation of ranges profitable. 

Regarding the size of heater required for this purpose, 
there are few accurate data which can be offered. The 600- 
watt size appears to be the smallest that will work satis- 
factorily, while it is seldom that a heater larger than 1.5 
kilowatt is required. The number of people in the family, 
their habits, the size of the storage tank, the system of 
hot-water distribution, all affect the results. 


ranges and water heaters combined. 





Flat Rate Adopted by Connecticut Company. 


A new method of charging for house lighting, in the 
manufacturing communities of Attawaugan, Ballouville and 
Pineville extension has been put in effect by the People’s 
Light & Power Company, of Danielson, Conn. 

Under the neW schedule the customer will pay on the 
basis of the number of 25-watt tungsten lamps he desires 
to use. For four lamps the rate is $1.20 per month, or 
$1.00 payable in advance. For six lamps the rate is $1.80 
and $1.50, respectively, ie., 30 or 25 cents per unit per 
month. 

A controller is installed in place of the usual meter and 
the indicator set at the number of units contracted for. 
Any excess of load placed on the apparatus will reduce the 
voltage to a noneffective point, the normal voltage re- 
turning on diminishing the load. 

The company is trying out the plan in the above named 
villages only. 





Electric Sign for Salt Lake Company’s Office 
Building. 

The Utah Power & Light Company has placed an order 
with the Federal Sign System (Electric) for a sign to be 
installed on the front of the Kearns Building in Salt Lake 
City where the company’s general offices and the office of 
the Salt Lake division are located. The sign is a vertical 
one and the company’s name will be spelled out in full. It 
will be made of standard 24-inch enameled-steel letters sur- 
rounded by a border representing a series of fountains. 
The sign will be 73 feet in height over all and will contain 


1,200 ten-watt lamps. 
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Problems Involving Motor Applications, Machine Character- 
istics, Power Sales Methods and Industrial Electric Heating 


Electric Power Equipment of Provision Store. 
large part in the operation of the 
large grocery store of Cobb, Bates & Yerxa Company, 
Salem, Mass. Ten motors are installed to perform various 
duties, such as elevator service, refrigeration, food prepara- 
tion and cash carrier system. The aggregate horsepower 
In addition, 200-watt type C Mazda lamps are used 
These have 


Electricity plays a 


is 67. 
in lighting, inclosed in semi-indirect fixtures. 
a total demand of 11,390 watts. 

The store is 180 feet long and 100 feet wide, diminishing 
to 40 feet at the front. The Lamson preferred cable cash 
system, operated with a 1.5-horsepower motor, extends 
throughout the store. 

A complete bakery is a feature. This department is 
equipped with electrically driven machinery, there being a 
dough mixer driven by a 5-horsepower motor, a refriger- 
ating system with a 15-horsepower motor connected, and a 
special elevator driven by one of 10 horsepower. 

Adjoining the bakery is a department given to delica- 
tessen products. Here an automatic potato parer is oper- 
ated by a 0.5-horsepower motor. 

In the basement is another refrigerating system, with 
The ammonia proc- 
connection is a 20-horse- 
power motor driving a 12-ton A water cir- 
culating pump is driven by a 5-horsepower motor, and a 
pump at a well at which a private source of water supply 
is had, is driven by a 5-horsepower motor. 

A large elevator for freight is operated by a 7.5-horse- 


freezing boxes for meats and poultry. 
with which 
compressor. 


ess is installed, in 


power motor. 
Energy is furnished for the whole installation by the 


Salem Electric Lighting Company. 





Manufacture of Electrochemical Products In- 
creases 60 Per Cent in Five Years. 


Electrochemical and electrometallurgical products enter 
into almost every phase of our industrial life and their man- 
ufacture has been increasing by leaps and bounds. The 
chief products made by the aid of the electric current are 
aluminum, phosphorus, silicon, sodium, graphite, chlorine, 
oxygen, hydrogen, ferro-alloys, copper, titanium, vanadium 
and other alloys, calcium carbide, carborundum, and other 
abrasives, caustic soda, caustic potash, sodium peroxide, 
chloride of lime or bleaching powder, carbon bisulphide and 
muriatic acid. 

According to a report recently issued by the United 
States Bureau of Census, the value of electrochemical prod- 


ucts, has increased from $18,450,000 in 1909 to $29,600,000 . 


in 1914, an increase of over $11,000,000 in the five interven- 
This does not include iron and steel made in the 
electric furnace, which also falls under this class. The ex- 
tent to dependent on electrochemical prod- 
ucts is little realized. The manufacture of these products 
has been steadily increasing but today the supply is far 
short of the demand, due in many instances to the inabil- 
ity to obtain permission from the Government to use more 
power at Niagara Falls, the great electrochemical center. 
Of 36 establishments reporting in 1914 manufacturing elec- 
trochemical products, 18 were located in New York, 4 in 


ing years. 


which we are 


Michigan, 3 in California, 2 each in Pennsylvania and West 
Virginia and several other states having one each. Most 
of the plants in New York state are near Niagara Falls. 


Colorado Company Occupies New Office 
Building at Pueblo. 


The Arkansas Valley Railway, Light & Power Company 
has occupied what has been known as the Triangle Block 
at the intersection of Main and_ First Street and Unio: 
Avenue in Pueblo, Colo. This building will hereafter be 
the headquarters of the company. The company has owned 
the property for some time, and has now transformed it 
into an up-to-date office building with electric flood and 
outline lighting. In the words of the Pueblo Chieftain, it 
is an office structure “of which Pueblo may well feel proud.” 
The name “Electric Building” has been given to the struc- 
ture. Fourteen hundred electric lights will be used in the 
illumination. Features of the interior include a comfortable 
rotunda, equipped with seats for patrons, writing desks, 
electric fans, etc. Glass-inclosed electric meters explait 
the mechanism of this measuring device for the benefit of 
customers, and a lamp board will indicate the relative con- 
sumption of different sizes and makes of incandescent lamps. 
Mail chutes and other equipment will help make for the 
efficient handling of business. A special display room has 
been fitted up in the basement, containing equipment of 
special interest to architects and contractors. 








Motor Proves Labor Saver in Cotton Plant. 


The accompanying illustration shows a new application 
of electric power at the Gainesville Compress Company, 
Gainesville, Texas. 

The platform car shown in the foreground has a five- 
eighths-inch cable attached to each end and runs to both 
ends of the platform. The drum which operates the cable 








Electric Platform Car. 


is set near the middle of the platform which is about 
800 feet long. It is driven by a double friction clutch. 
By pulling the lever one way the car is driven ahead and 
by pushing it back the opposite way the car is reversed. 

When handling cotton from the far end of the platform 
this outfit saves from $15 to $20 a day in labor at a cost 
for power of approximately $1.00. 
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The Value of Trial Motor Installations 


An Interview with the Power Engineer of a Progressive 
Central Station Pointing Out How Trial Motor Installa- 
tions Lead to Securing Much Profitable Power Business 


66 HENEVER you find a business man who is 
” making a go of his enterprise, you have found 
a man who is cherishing at least a number of. plans 

r expansion,” observed the engineer of sales of a cer- 
tain Middle Western central-station company, a few days 
ivo. “That applies to any line of business, and it interests 
the power salesman when it is applied to power-using es- 
tablishments. I don’t care whether a man is running a 
hicycle-repair shop, or whether he is president of an auto- 
mobile factory—if he is making good he is all the time 

guring on adding something to his machinery equipment. 

“Of course, I’ll admit that the very wise ones are all 
on the books of the central-station company ana we don’t 
have to worry much about them. They have already been 
sold. But there are still a lot of power users who are 
not relying on central-station service. They seem foolish 

me, naturally, but I am glad of it because if they were 
ail central-station customers I wouldn’t have a job. And 
when I find one of them who is prospering he does look 
ood to me. He is a prospect in nine cases out of ten. 
(Occasionally he may have his steam and heat requirements 
vhich will shut me out, or there may be a problem of 
othing to do with the waste except burn it, but in the 
reat majority of cases all these men are at least poten- 
tial prospects. 

“Now any successful manufacturer or other power user 
s successful because he thinks. His power costs certainly 
et a lot of his attention. Sooner or later, when you 
nd such a man available, you are going to get him in- 
terested. It is important to him to save money on his 
ost of production, whether it is through increased effi- 
ciency, or reduction of costs, or both. I have been amazed 
many times to find that the men I thought of as possible 
uture customers were even at the moment on the verge 
of adding to their operations and in need of more power 
or of means for transmitting power already provided for 
to additional equipment.” 

It may be that this engineer of sales was ‘idealizing a 
little, but he is an optimist. Anyway he describes a logi- 
al condition of affairs, and pictures the average possible 
prospect in a way that gives the power salesman a second 
chance at him. Of course every salesman who calls to 
talk a contract will begin with a proposition that the 
prospect go the limit, throw out his present equipment 
nd change over to motor drive and central-station ser- 
vice altogether. But every power salesman has a number 
of hopeless prospects on his list. He gets them to talk 
io him, all right, and to consider his data, but, not having 
had experience in the line, or because he wishes to “let 
well enough alone” this kind of a prospect is hard to “get 


‘ ” 
oO. 


Watch for Opportunity to Suggest Trial Installation. 

That is the very time when he is a subject for the 
secondary plan of attack for the salesman. He has his 
equipment in, whatever it is; there is power enough for the 
present and perhaps for the future, as far as he can forsee 
his needs; things are in good condition, etc. He probably 
seems impervious to any kind of appeal. But, as de- 
scribed, he is probably contemplating something in the 
way of an addition to .his plant. If so he would imme- 
diately be interested in the proposal that he agree to a 
trial installation. If he undertook the installation on his 
Own account, it might very likely mean a considerable out- 
lay and a series of permanent improvements in his power- 





transmission system. Again he may not feel as sure as 
he would like to that his plans will work out as he would 
like to see them and a second reason why the trial motor 
proposition would appeal to him is that he would be making 
less of an investment in preparation for this extension of 
his service. 

A trial motor installation and central-station service 
for a period of, say, three months, would more than likely 
exactly suit such a prospect. He might be able to make 
the same kind of an arrangement with a machinery man 
and put in the additional machine for a time, or lease one. 
Then, without an investment of a sizeable amount he would 
be able to try out, not only the electric drive, but would 
be able to determine whether his project for expansion 
was what he thought it was going to be. 

Good Practice to Have Motors Available. 


“Our company usually has a motor around that is 
available,” the salesman said, discussing this point. “We 
offer the use of it free for the period agreed on, and we 
like to have it three months in order to insure a thorough 
trial. Cost of installation and wiring is borne by the user 
of the motor and we charge him at the regular rate for 
service. That will give him an insight into what electric 
service would mean for him and although he may be 
buying the energy at the high rate for small quantities, 
he will have a basis on which he can compute costs of this 
service if he were a big user. 

“One thing I have found it difficult to make prospects be- 
lieve, is that although their motors will rate a given horse- 
power, corresponding to the capacity of the equipment 
they are to drive, and although they will operate, say, 10 
hours per day, they will by no means show a kilowatt- 
hour consumption the arithmetical problem would show. 
Electrical engineers all know, for instance, that the ex- 
ceptional run will show a 40-per-cent consumption, only 
while the average installation will operate on a 20 to 30- 
per-cent basis. Tell that to the average manufacturer using 
steam and he will be difficult to persuade that it is true. 
In fact, we had a college graduate on the force here once 
who went out and figured a job to the prospect on the 
maximum of load for ever minute of the day. But if you 
tell that to the prospect who is putting in a trial motor 
and then prove it to him by the figures at the end of the 
trial period, he has learned a lot about the electric drive.” 
" There are, of course, many advantages of electricity that 
can hardly be measured in actual figures. The convenience 
of it, the cleanliness of it, the silence of it, the safety of it 
and dependence of it mean a great deal that cannot be 
indicated in columns of figures. And the man who once 
tries it is never thereafter willing to accept anything else. 
Compared with his other power equipment it is obliged 
to be a matter of satisfaction to him. Even if he does 
decide afterward that he cannot change over to the elec- 
tric drive, there is the assurance that he has been con- 
vinced of its desirability and that his voice will be raised 
on the side of the electric drive whenever power topics are 
discussed in his presence. 

One thing that is important, however, and which the 
engineer of sales quoted above puts stress on, is to make 
sure that the motor is of a size and type which will meet 
the requirements of the special case. It would be better 
not to undertake the trial than to put in a motor which 
would not fill the bill in all particulars. For instance, the 
sales engineer referred to a case in which he took a chance 
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on a trial installation. He put the only variable-speed 
motor of sufficient capacity that was available into the 
customer’s plant. The special requirements called for 80- 
per-cent speed variation, whereas the motor installed could 
only show 50 per cent. Result, dissatisfaction, a con- 
tract lost and one man convinced that central-station ser- 
vice would not suit him. The prospect should at least 
have been given an absolutely definite understanding of 
conditions. 
Trial Leads to Contract. 

To cite a case where the trial installation led shortly to 
much better things, the case of a machinery manufacturing 
and steel-working plant may be cited. Here the company 
had occasion to put a set of I-beam cutting shears into 
service at a point which was not especially easy of access 
from the steam-driven line shafting of the mill. The sales- 
man of the central-station company heard of the needs 
of the company and in due course the trial installation 
was broached, that same company having previously con- 
cluded it was not then in a position to change over to 
electric drive. So a 30-horsepower motor was forthcoming 
and the customer had it set up and defrayed the cost of 
the installation. The commercial department began to 
have visions of a contract for the whole plant. Things 
did not work out that way, but the one motor remained 
for a few months and then the company announced plans 
to move into a new plant altogether. And the fact that it 
was completely electrified, with central-station service, was 
credited in a large part to the good effect of the trial in- 
stallation. 

Another case was that of a candy manufacturer who had 
been operating on steam, for which he had use. He had 
been buying his chocolate from a large distributor of the 
finished product. Then he did some figuring of his own 
as to the costs of making his chocolate from the cocoa 
beans. Presently he had reached the decision and it hap- 
pened that the power salesman heard of it. Forthwith he 


called on the manufacturer, another man who had de- 
clined to consider complete electric drive. The result was 
that instead of extending the steam drive, this candy 


manufacturer started with a 20-horsepower motor, loaned 
to him by the company and installed by him at his own 
expense. At the end of three months the candy manu- 
facturer was ready not only to purchase the motor out- 


right but immediately contracted for additional service 
which involves the use of two additional motors, one of 
25 horsepower and the other of 15 horsepower. This is 


a conspicuously large success on the trial- 
installation plan, but the plant itself is not a big one, and 
it illustrates the principle. 


not a case of 


The same engineer is now at work with a spinning mill 
as to a trial installation of a motor to drive certain added 
machinery. The mill is being operated now on steam and 
it has taken some time and a good deal of effort to prevail 
on the head of the concern to go so far as even to agree 
to the If it is handled right—and the chances are 
that it will be—the probabilities are all in favor of a con- 
tract which will precede changing over of the whole mill 
to electric drive. 

There are several angles on the trial-installation method 
of getting to the final approval of the prospect. It is, of 
course, a variation of the plan of proceeding by degrees, 
getting a small bit of the power requirements of a large 
establishment. After the trial installation is in the two 
cases become rather similar. But the trial plan. gives the 
salesman an easier way to get the attention of his pros- 


trial 





pect. 
The prospect has nothing to lose, barring the incon- 
siderable outlay for the installation. Afterward, if he 


should decide he does not want electricity, all he has to 
do is to tell the salesman to send for his motor, and then 
go ahead and belt the new machine to the line shaft. But 
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the only psychological moment for the power salesman 
to suggest such a thing is when he is getting his prospect 
in line to make the trial. 





Salt Lake Company Secures Important Irriga- 
tion-Pumping Contract. 

The Utah Power & Light Company, Salt Lake City, Utah, 
has contracted with the Lewiston Bear Lake Irrigation 
Company to supply the power required for driving a new 
pumping plant recently installed, which will have an ag- 
gregate connected load of 1,400 horsepower. 

The plant will comprise four pumping units of 45,000 
gallons per minute total capacity, will work against a head 
of approximately 90 feet, delivering the water through a 
five-foot concrete pipe approximately 300 feet long, which 
will discharge it into the irrigation canal. 10,000 acres of 
land will be supplied by the project. 





Electrically Driven Nailing Machine Proves 
Money Saver. 


shows a motor-driven 


The accompanying illustration 
nailing machine which is operating very successfully in an 
Eastern canning factory. The convenience and economy 
of this machine has been particularly marked in this plant 
because of the intermittent operation of the packing de- 
partment and the management of the factory is loud in 
its praise of central-station service and motor drive. 

In many factories where little or no power is required 
for manufacturing and in others where a complete instal- 





Motor-Driven Nailing Machine. 


lation has been made in the shops, the packing and shipping 
department is ignored largely because the serviceability of 
the motor-driven nailing machine has not been sufficiently 
appreciated. 

This one application is in itself of sufficient importance 
to demand the consideration of power engineers as the 
energy consumption would be considerable if every factory 
could be supplied. In addition to this, however, the nail- 
ing machine is an excellent entering wedge for additional 
business. 
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A Department Devoted to Problems Relating to the Installa- 
tion, Operation and Maintenance of Electrical Equipment 


ADVANTAGES OF RIGID CONDUIT OVER 
FLEXIBLE CABLE IN MARINE ELEC- 
TRICAL WORK. 


By George R. Strombom. 


In comparing an installation of flexible steel-armored lead- 
-overed cable to that of conduit for marine electrical con- 
struction work, the conduit installation is decidedly superior 
and entirely beyond reproach. It is well known to practical 
men that the chief qualities of a good marine electrical in- 
stallation are rigidity, protective qualities from a mechanical 
standpoint, from water and steam, and a low cost of upkeep. 
That flexible cable is used in marine work to some extent 
must be admitted, but when it comes to the fulfilling of severe 
marine requirements it falls short in many respects. 

Rigidity is essential in such an installation owing to the 
excessive vibration aboard ship. Of this evil the house man 
knows little or nothing, but it is the object of a great deal 
of consideration on the part of marine electricians. 

I happened to be in a marine fixture supply house one 
day when a would-be customer, objecting to the high prices 
of marine fittings, remarked, “Why couldn’t I use house 
fixtures aboard? They are less expensive,” to which the 
reply was, “You can, but it will not be long before they are 
shaken to pieces.” Evidently he was not posted as to the 
evil effects of vibration. In this connection steel-armored 
lead cable would soon sag between the straps, unless they 
have a very small spacing, and that would not be to the in- 
terest of a low initial cost. Conduit can be rigidly installed 
with a strap every five feet, which would not be possible 
with cable. 

From a mechanical standpoint conduit is by far superior 
to flexible steel-armored cable and conduit will generally 
be demanded for an installation, as the abuses it receives 
are rarely experienced elsewhere. All ships wired with steel- 
armored, and also with the ordinary, lead-covered cables 
are rapidly becoming a thing of the past. Conduit is forc- 
ing its way into the lead and nothing but its superiority 
to other installations compels marine men to recognize its 
merits as compared to other constructions. 

Should it be desirable to take a tap off any line the con- 
duit system stands to the fore. All that it is necessary to 
do is to cut in a junction box and enough slack can be pulled 
from the next box on either side to permit splicing. Con- 
siderable slack is allowed in all boxes for this specific rea- 
son. 

Steel-armored lead-covered cable is not so favorable in 
this respect, as it would necessitate the insertion of two 
boxes in order to get the required length of wire ends to 
permit splicing, and that is a poor marine policy. 

It is also much easier to make a steam and water-tight 
job with conduit than it is with such cable, as the stuffing 
boxes or glands necessary with a cable installation are, of 
course, eliminated in the case of conduit, thereby saving 
both in the price of the box as well as the time required 
to install it. Ships with English wiring (wire-protected lead- 
covered wire) aboard are rapidly adopting our conduit sys- 
tem, and even foreign-born engineers will admit that they 
prefer and will hereafter insist on conduit as it gives less 
trouble, and when there is a “ground” or “short” on the 





line, it is much easier to locate and less work to remedy it. 
Steel-armored lead-covered cable is almost identical to 
the English wire-protected lead-covered wire, and can be 
placed in the same class, excepting that our cable positively 
affords better protection against mechanical injury; other- 
wise the costs are about the same, as it entails the same 
amount of work to locate trouble and to remedy it, both 
of which are far higher than similar operations on a conduit 
system. It is therefore easily to be seen that conduit is prefer- 
able to any other installation for steamship work, and I dare- 
say it will not be long before (if not at this present day) 
the conduit system will be classed as the standard system for 
marine work. 





The Value of Inflicting Pain by a Blow in 
Resuscitation After Electrical Shock. 


Some interesting experiences in aiding resuscitation after 
electric shock are given in the last number of the N. E. 
L. A. Bulletin by W. P. Strickland, general inspector 
of the New York & Queens Electric Light & Power Com- 
pany, of New York City. Mr. Strickland says: 

Recently one of our foremen after climbing a pole, pre- 
paratory to stringing primary wires, received a shock that 
caused him to fall to the ground. It is inferred that in ad- 
justing his belt and shifting his position his spur cut out, 
and that to save himself he instinctively reached out and 
touched the wires carrying 2,300 volts. When the other 
linemen and ground hands reached him, to all appearances 
the man was dead. One of the linemen, following instruc- 
tions, immediately took hold of the ankles of the limp 
body, lifting it until the whole weight rested on the neck 
and then letting it fall. He then took a pair of connec- 
tors and hammered the soles of the injured man’s feet 
without removing his shoes. Another lineman opened the 
man’s mouth, pulled forward the swallowed tongue (which 
occurs in electric shock) and was about to begin the 
Schaefer prone method of resuscitation when the man re- 
turned to life. He was removed to the hospital and is 
alive and well today, though suffering severely from his 
burns. 

For the past year the writer has been teaching his men 
to strike the feet without removing the shoes in all cases 
of electric shock. Some years ago an accident occurred 
where a man came in contact with 6,600 volts, fell from 
the pole and was restored to consciousness by this means, 
although he was terribly burned and died three days later. 
Another accident that came to the writer’s attention hap- 
pened in New Jersey when a man came in contact with a 
wire carrying 2,200 volts. This man was struck violently 
on the feet, his tongue was pulled out, and he was restored 
to consciousness before the arrival of the doctor. 





To Keep Lugs From Tarnishing. 

Take a piece of ordinary washing soap and rub it over 

the entire polished part of lug. Then heat same and sweat 

wire into lug. After this is done the soap can be wiped off 
and the lug will have retained its luster. 

Joseph B. Josephson. 
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Polyphase Motor Windings—VI. 


By Justin Lebovici 


In discussing polyphase motor windings the author first took up closed two-layer windings, elucidating the pres- 


entation with examples and illustrations. 


tinued in the present installment, attention being here given to methods of checking winding diagrams. 
In future installments single-layer windings and windings for two 


stallment will deal with open wave windings. 


This was followed with a consideration of open windings, which is con- 


The next in- 


speeds will be taken up and special attention given to the mechanical design of windings and to insulation. 


Simple Methods of Checking Three-Phase Winding Diagrams. 

Referring to Figs. 44 to 50 inclusive we note that the phase 
groups I, II’ and III are spaced 120 electrical degrees apart 
and there is great danger that the leads A-B-C (see Fig. 44) 
be connected to a star in place of leads A, B, Ci, thus getting 
a 60-degree relation between phases instead of a 120-degree 








Fig. 73. 
relation. Similarly with delta-connected windings there is 
danger of having one phase reversed. 

Redrawing diagram shown in Fig. 46 and assuming direct 
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Fig. 74. 
current going in all three leads towards the star point, we ob- 
tain Fig. 73. We note that the arrows put on each phase 


group when the three phases are traced run alternately clock- 
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Fig. 75. 


wise and counterclockwise. In a lap winding Fig. 73 repeats 
itself for each pair of poles and we will have three times as 
many alternate arrows as there are poles. In a simplex wave 
winding the arrows will be as shown in Fig. 73 independently 
of the number of poles. If the winding is obtained by open- 
ing up a duplex wave winding Fig. 73 will repeat itself twice. 


YY 
¥ 








Fig. 76. 


Redrawing Fig. 49 and opening the closed delta at one point 
X, assume direct-current terminals applied to the winding as 
shown in Fig. 74. We note that the arrows put on each phase 
group when the three phases are traced run alternately clock- 
wise and counterclockwise, the same as for the case of a star 
winding. 

This method of checking three-phase windings applies gen- 
erally to the common windings having alternate poles. 

Example No. 23. 

Fig. 75 shows the winding diagram for a single-circuit, star- 

connected (Y), three-phase winding having 36 slots, 36 coils, 
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Fig. 77. 


phase. The diagram is checked by the above rule and shows 
the arrows alternating, there being three times as many ar- 
rows as there are poles. 

Fig. 76 shows the same winding as Fig. 75, except the wind- 
ing is connected to form a double-circuit star (YY). The 
same method of checking the winding is illustrated. 

Example No. 24. 
Fig. 77 shows the winding diagram for a single-circuit star- 





Fig. 78. 
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connected (Y) three-phase (n=3) winding having 54 slots, Fig. 80 shows the same winding as Fig. 79 except the wind- 
54 coils, 6 poles, nine slots per pole (Q=9), three slots or ing is connected to form a double-circuit star (YY). 


































































































































































































































































































































coils per pole and phase (q=3). Example No. 26. 
Ffg. 78 shows the same winding as Fig. 77, except the wind- Fig. 81 shows the winding diagram for a three-phase (n=3), 
ing is connected to form a double-circuit star (YY). single-circuit, delta-connected winding having 72 slots, 72 
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Fig. 79.—Winding Diagram for Single-Circuit, Star-Connected Winding with 72 Coils, 72 Slots and 8 Poles. 
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Fig. 80.—Winding Diagram for Double-Circuit, Star-Connected Winding with 72 Coils, 72 Slots and 8 Poles. 
x» Oy os ~ x OOS *Y My 
x ry : a An. 
mad Seam | Siena | com | as (os tn th seal « Seem > , Sli i ai ft 
tt |! a re tx 
‘ 8 ' t ‘ 
penned i Pel ty bE Ligeti Ly 
‘ ' T ws : ' ‘ 
r | Ly eS tt = | Fi Z 
1 = : ——— | Z 
z— a | l 1 , 
t ‘ 
4 ! 
oF H 
I I mq 
Fig. 81.—Winding Diagram for Single-Circuit, Delta-Connected Winding with 72 Coils, 72 Slots and 8 Poles. 
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Fig. 82.—Winding Diagram for Double-Circuit, Deita-Connected Winding with 72 Coils, 72 Slots and 8 Poles. 
Example No. 25. coils, 8 poles (p=4), nine slots per pole (Q=—9), three slots 
Fig. 79 shows the winding diagram for a single-circuit, or coils per pole and phase (q=3). 
star-connected (Y), three-phase (m=3) winding, having 72 In order to check the winding we imagine the closed delta 






slots, 72 coils, & poles (p=4), nine slots per pole (Q=9) cut at point O and direct current applied at the split. Arrows 
three slots or coils per pole and phase (q=3). are put on each pole phase group and all three phases are 
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The arrows alternate in direction and there are three 
times eight or 24 arrows, thus proving the diagram to be 
correct. 

Fig. 82 shows the same winding as Fig. 80 except the wind- 
In order to 


traced. 


ing is connected to form a double-circuit delta. 
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Courthouse at Hibbing, Minn.; school at Lindstrom, Minn.; 
Nopeming sanitarium for consumptives; Ginder and Bar- 
num residences at Duluth. 





Lewis Electric Company, Grand Rapids, Mich., have the 
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Fig. 83.—Winding Diagram for Single-Circult, Delta-Connected Winding with 90 Coils, 90 Slots and 10 Poles. 
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Fig. 84.—Winding Diagram for Double-Circuit, Deita-Connected Winding with 90 Coiis, 90 Slots and 10 Poles. 


check the diagram we split the delta at points O and O’ and 
imagine a direct current applied to the openings. Arrows 
are put on each pole phase group and all groups are traced. 
The arrows alternate in direction and there are three times 
as many arrows as there are poles, thus proving the diagram 
to be correct. 

Example No. 27. 

Fig. 83 shows the winding diagram for a three-phase (n=3), 
single-circuit, delta-connected (4) winding having 90 slots 
(Z=90), 90 coils, 10 poles (p=5),9 slots per pole (Q=9), 
three slots per pole and phase (q=3). 

Fig. 84 shows the same winding as Fig. 83 except the wind- 


ing is connected to form a double-circuit delta (44). 
(To be continued.) 





Among the Contractors. 


Charles A. Bliley, 100 Main Street, Cripple Creek, Colo., 
manufacturer of electrical apparatus for mine signal sys- 
tems, and wiring contractor, has purchased the stock and 
business of the Smith & Thomas Electric & Plumbing Com- 
pany, also of Cripple Creek, and will enlarge the business 
to embrace wiring and motor and storage-battery repair- 
ing. 





The Barker-Cole Electric Company, .Lansing, Mich., has 
the contract for the electrical work in the new Capital Bank 
Building, Jury-Rowe department store, Nova Engineering 
Company’s foundry, administration building for the School 
of the Blind, and the Given Pressed Steel Company’s fac- 
tory, all to be erected in Lansing. In the Given Company’s 
building there will be installed about 60 motors with a total 
capacity of 2,000 horsepower. The motors will be operated 
at 440 volts, alternating current, and will be used for indi- 
vidual drives. The lighting system will include 225 Cooper- 
Hewitt lamps. 





Northern Electric Company, Duluth, Minn., has recently 
secured contracts for the following electrical installations: 





contract for wiring the 13-story Grand Rapids Savings 
Bank Building. 





The Coleman Company, Jersey City, N. J., has been 
awarded a contract by the Board of Education for electrical 
work in the new public school to be erected on Washing- 
ton Street. 





The Grand Rapids Electric Company, Grand Rapids, 
Mich., has been awarded the following contracts for elec- 
trical work: Eight-story Steketer department store, Nel- 
son-Maller Furniture Company’s building and high school 
buildings at Manistique and Muskegon, Mich. The com- 
pany has completed the electrical work on the new Y. M. 
C. A. building in Grand Rapids. 





The McKeever Electric Company, 244 South High Street, 
Columbus, O., has secured contracts for the electrical work 
on state normal schools at Bowling Green and at Kent, O. 
The McKeever Company is making a specialty of repair 
work in connection with its contracting business. 





J. H. Morris, Trenton, N. J., has submitted a low bid to 
the City Commission for the erection of a new fireproof 
building to be used as a central station for the police and 
fire-alarm telegraph systems. 





Electrical Equipment Company, Lansing, Mich., has the 
contract for the electrical work and furnishing fixtures for 
the new Lansing State Savings Bank Building at a figure 
of about $5,000. The same company has the following con- 
tracts for electrical work: W. K. Prudden Company fac- 
tory, and J. W. Knapp Building, Lansing; two school build- 
ings in Lansing, one in East Lansing, one in Mason, Mich., 
and one in Hastings, Mich.; state armory, and Lawrence 
apartment building, Grand Rapids, Mich. The company 
recently finished the electrical work in the new courthouse 
at Grand Haven, Mich. 
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DOLLAR WIRING KINKS 
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Every reader is invited to contribute to this page 
It does not matter how few words are used to explain 
a “Dollar Wiring Kink,’ provided the idea is made 
lear; if a diagram is necessary, a rough pencil drawing 
will serve. The idea itself must, of course, be new and 
bright. A dollar will be sent to the contributor upon 
publication. 


Handy Tool for High Mica on Commutators. 


Very often the commutators of motors or small gener- 
ators, especially automobile generators, wear down, leaving 
the mica exposed. Naturally, the brushes will not make 
eood contact, decreasing the efficiency of the motor, or in 
the case of the generator, will not allow it to generate 
properly. A very handy tool for remedying troubles of this 
nature is illustrated herewith. 

This tool can be made of a hacksaw blade, approximately 
eight inches long, one of the ends being ground sharp like 
a paring tool, to the thickness ot the mica between the 
copper bars, while the other end should be shaped like a 
hook, having the same kind of a point as the other end. 
Around the center of this tool should be folded a piece of 
heavy tin and it can be wrapped with electric tape. This 








Simple Tool for Slotting Commutators. 


makes it easier to handle and renders it less liable to break. 
The mica is removed by forcing the sharp edge of the tool 
from the outer edge of the commutator surface to the inner 
edge, and it can be finished with the hooked edge being 
drawn back in the opposite direction. 

\ tool of this shape will simply make a V-shaped crevice 
in the mica and the pieces nearest the commutator bars 
will not be removed. A small magnifying glass is recom- 
mended to determine whether all the mica has been re- 
moved. It is convenient to place the armature in a vice 
while undercutting mica in this manner. 

\fter the mica has been removed, very fine sand paper 
should be used, thus making the commutator surface as 
smooth as possible. J. C. Grindell. 





Running Thread Coupling Reinforcing. 


On conduit work good practice calls for the least number 
running threads possible; however, on some jobs, on 
account of unforeseen obstacles, running threads become 


necessary. When I use a running thread I lock the coup- 





nduitZ 
awed Coupling Squared End 


Conduit 
Reguiar Coupling with 
End Squared 


Arrangement for Reinforcing Running Thread Coupling. 


ling into a rigid position as per sketch. I have never had 
any trouble using this method, but I have had trouble us- 
ing the old plan which used two locknuts, one on each side 
of the coupling. M. J. Moriarty. 





Plugging Holes in Slate Panels and Switchboards. 
The problem frequently comes up of plugging up old 
and unused holes in panels and switchboards. A satis- 
factory way to do this I have found to be as follows: 
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Mix glycerine and litharge so as to make a soft paste. 
Then add slate dust, such as may come from drilling holes 
in slate panels; marble dust or other material may be used 
instead, in fact, almost any desired color or shade may be 
obtained by mixing in the proper material. Then roughen 
the inside of the holes to be filled by scratching or scoring 
and apply the paste, letting it dry for about two hours. 
This makes a good and lasting job and will take a high 
polish, which is usually desired. 

Charles L. Freysinger. 





A Metal-Molding Suggestion. 
In putting up metal molding it is very annoying, to say 
the least, when one has to take down again a length of 
capping because the wires crossed and prevented one from 





Tightening Wires in Metal-Molding Capping. 


snapping it on properly. To avoid this trouble, lay the 
wires in the capping, taking out all big kinks, of course. 
Then stretch the wires a little and bend them back over 
the end of the capping, as shown. This will hold them 
snugly in place and prevent snarling so that the capping 
can be easily put on. Charles Rubner. 





Tool for Dismantling Stators. 


In tearing down a stator that has been burned out and 
is to be rewound, a tool that will be found handy can be 
made as follows: Take an old star drill and grind off one 
of the edges of the star so as to give a chisel edge. This 
tool holds a good edge and, being long, gives one a good 
chance to give the chisel a smart blow with the hammer. 

A. J. Woods. 





Simple Fuse-Testing Device. 


A handy device for testing all kinds of fuses or Edison- 
base lamps is shown in the sketch herewith. Take a piece 
of angle iron five inches long and drill two three-sixteenth- 
inch holes in same. Provide two pieces like this. Also 
one piece of angle iron (8) one and one-fourth inches long, 
slightly bent and drilled with two three-sixteenth-inch 
holes; also one flat piece of iron one-inch square and drilled 
with three-sixteenth-inch holes. Mount with one buzzer 
or bell and connected with batteries as shown. Lamps or 
Edison plug fuses are tested between A and B. Cartridge 
fuses are tested between the two angles forming the V. 

John W. Self. 





























Simple Fuse and Lamp Tester. 
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QUESTIONS AND ANSWERS 








All readers are invited to submit questions and an- 
swers to this department. Anonymous communications 
will not be considered. Questions should relate to elec- 
trical matters of any kind. Answers contributed by 
readers should be submitted preferably within eight 
days of the date of publication of the question and 


should be limited, if possible, to 300 words. Payment 
will be made for all answers published. 
Questions. 
No. 355.—SpeciAL Licutinc Drstricts——In what states, if 


any, is it possible to form lighting districts for the special 
purpose of providing more liberal or more ornamental 
street lighting by special assessment of all the property 
owners, along the streets so lighted? What procedure 
is followed in organizing such a district? How does the 





plan work out in districts already established?—S. G., 
Yonkers, N. Y. 
No. 360.—METER TrousLes From LiGHtTnInGc.—We have been 


put to some expense and trouble on small two-wire direct- 
current meters through lightning striking our direct-current 
overhead lines and going into these meters. We would 
like to know whether there is any approved provision for 
taking care of lightning on such direct-current lines and 
what experience other central stations have had in this 
matter.—W. A., New Orleans, La. : 





No. 361.—CurrRENt RatinG oF Motor Conpuctors.—The 
ampere rating of a direct-current, six-pole, 230-volt motor 
amperes. The brushes span three full commutator 
The copper strap in the coils comes to the bar as 
a single conductor 3/64 by % inch. The ampere rating of 
another direct-current, six-pole motor is 227. The brushes 
span 23% bars. The armature conductor is a copper strap 
% by % inch. The ampere rating of a four-pole direct- 
current motor is 153 and its brushes span 1% bars. The 
copper in each coil of the armature is 41,636 circular ‘mils 
in area. I would like to have the opinion of experienced 
motor designers as to which of these motors is best pro- 
portioned as to current capacity of conductors, that is, 
circular mils per ampere, and what actual value is best 
practice for this purpose—R. D., Washington, D. C. 


is 226 


bars. 





No. 362.—Drive For VENTILATING FAn.—Is a chain drive 
considered as good or better than a belt for a motor driv- 
ing a ventilating fan? We have a three-phase motor. and 





find that there is a very great strain on the motor at 
starting. How can this be overcome?—H. D., Detroit, 
Mich. 

No. 363.—STorAGE-BATTERY AUXILIARY FOR SMALL CENTRAL 


Station.—I would appreciate information relative to the ad- 
vantages arising from the use of storage batteries in con- 
nection with dynamos in a small central station. Also what 
actual saving is effected by this practice? The station in 
question gives 110-volt day and night service to a small 
town and at peak delivers about 230 kilowatts. The load 
is about 200 amperes between midnight and 5 a. m., then 
rising to about 1,000 amperes at 9 a. m., at which it varies 
but little until 2:30 p. m., when it rises steadily to a peak 
load of 2,100 amperes at 5:30 p.m. At 6:30 p. m., it begins 
to fall gradually until at 9:30 p. m. the demand is about 
1,200 amperes, declining very quickly from then on to mid- 
night when it is about 200 amperes—W. B., Wilkins- 
burg, Pa. 





Answers. 

No. 354.—DEMAGNETIZING Toot STEEL.—Please let me know 
through the Questions and Answers Department how I can 
demagnetize pieces of tool steel that have become magnetized 
while working them in a magnetic chuck.—H. J. G., New York 
City. 

The most practical and quickest way to demagnetize 
steel where alternating current is available is to buy a 
demagnetizer especially built for that purpose and that 
can be connected to a lighting circuit with a flexible lamp 
cord. One that takes about the same amount of current 
as a 16-candlepower carbon lamp is made by the Heald 
Machine Company, Worcester, Mass. It is rated as de- 
magnetizer, style 1, No. 47, volts 110, cycles 60, phase 1. 
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This type is being very successfully used in the shop where 
I am employed as electrician—R. B., Jackson, Mich. 


No. 357.—CHANGING Fan Motor.—What will I have to do 
to change a fan motor built for 104 volts, 75 watts, 16,000 
alternations per minute (133 cycles) to make same operate 
on 110 volts, 60 cycles?>—H. S. G., Watertown, N. Y. 

To rewind the fan motor for 110 volts, 60 cycles, it js 
necessary to alter the number of poles in the stator wind- 
ing. If it were a four-pole winding with 36 or 24 total 
slots, this has to be changed to a two-pole winding. As 
a two-pole motor will not start easily with a full coil 
pitch, it will be advisable to make the pitch or throw 
of the coil only about two-thirds to three-fourths of full 
pitch. With 24 slots, wind from 1 to 9 and with 36 slots 
from 1 to 13. It is not certain whether the stator has 
sufficient iron depth above the slot to allow for only half 
the number of poles, but in so small a motor this is mostly 
very generous for mechanical reasons. Care has to be 
taken that the end bells allow for the free ends of the 
coils, which will protrude about 30 per cent farther than 
before. 

The number of turns per coil may be taken as before 
and the same wire or the next size smaller and correspond- 
ingly more turns. 

The speed of the motor and its output will be some- 
what reduced as the speed ratio is 602/133 and the motor 
will therefore with the same fan only consume 0.9°=73 per 
cent of the energy it took before the change. 

This reduction of output will make good the increased 
rotor resistance, which otherwise might cause too great a 
slip—J. J. W., New York, N. Y. 

It is in general not practical to alter small motors. If 
the’ motor is of the series type, it may be run on the in-’ 
creased voltage with a slight increase in speed. The 
change in frequency will have no effect. In the case of an 
induction motor, the winding will have to be changed. 
Open up the coil ends and regroup the coils so there will 
be just one-half as many poles, but the same number of 
coils in series between line terminals. The small difference 
of voltage, from 104 to 110 volts, may be neglected and 
the motor will run at approximately the same speed as 
formerly.—L. M. D., Pittsburgh, Pa. 


No. 358.—ReEactAnce Com.—I desire to construct a re- 
actance coil to operate in series with a resistance of 10 
ohms on a 220-volt, 60-cycle circuit. I want to vary the 
current in the circuit from 10 amperes to about 22 am- 
peres by adjusting the iron core in the reactance coil. I 
have an iron core 4 inches square by 12 inches long made 
of 0.014-inch sheet iron. Should like to know what size 
and how many turns of wire to place on this core to get 
the required voltage drop when 10 amperes is flowing 
through the circuit, also formulas and methods used in 
calculating the number of turns of wire.—L. H. W., Cin- 
cinnati, O. 

It cannot be recommended to use the available 


core of 4 inches square, since the amount of copper to be 
used in a reactance coil with open magnetic circuit is much 
greater than with a closed magnetic circuit. Besides the 
dimensions are not at all suitable. The following wilk 
therefore, be based on a reactance coil of a form as shown 
in the accompanying sketch; the adjustment between 10 
and 22 amperes is to be made by altering the air gap. The 
available voltage is 220 and as the largest current is 22 
amperes, the existing ohmic resistance of 10 ohms is already 
sufficient to take care of the electromotive force to be 
absorbed, so that for the reactance coil nothing would re- 
main. This is, of course, practically not possible, even with 
the air gap indefinitely large; it will probably be necessary 
to cut down the ohmic resistance somewhat. This can 
easily be tried out later. 

The maximum voltage absorbed by the coil is for 10 amperes: 
220—1010=120 volts For adjustment we leave still a small 
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air gap between yoke and core, say 3/32 inch. The magnetic 
density may be taken at Bmax=8,000. The magnetic resistance 
in the iron can be neglected for this density, that of the air gap 
(=23/32 inch) only is to be taken into account. In order to 


get the desired induction a magnetomotive force in ampere-turns 
is wanted of AT=BmaxX1/1.78=8,000X0.476/1.78. In the for- 
mulas metric expressions will be used; 23/32 inch=0.476 
centimeter. AT=2,140. These ampere-turns are produced with 
10 amperes; therefore, the number of turns on the coil n= 
2 140/10=214. 


The necessary iron section can now be determined from 
E=i1.44xNXfxXnX10—, where N is the total flux BxXs (s= 
iron section), f=frequency—60, n=number of turns=214. Thus 
5120 10°/4.44< 8,000—60 214—26.3 square centimeters. For 
a square section, each side is 5.1 centimeters=2 inches prac- 


tically. 
The diameter of the wire is determined by the fact that it 
must carry 22 amperes maximum. With a current density of 
2 amperes per square millimeter, the necessary copper section 
is 22/211 square millimeter, which gives a diameter of 3.74 
millimeters, or 0.147 inch. This corresponds practically to No. 
7 B. & S. wire, which is 0.144 inch. The outer diameter of the 





Core and Yoke 2x2" 






































LJ Air Gap Mindy 
—_——e«— = mea | f Plax g 
. +— 308-—— 
o w& 
<-—— 2 —> 
+-— 4 35“ 
————____—- 7 — _> 
No. 358.—Design of Reactance Coil. 
double-cotton-covered wire is 0.16 inch. The turns are dis- 


tributed on two coils, as sketch shows. Each coil has 4 layers 
of 27 turns each. This gives a coil length of about 27x0.16= 
4.5 inches and a winding thickness of 40.16—0.64 inch approxi- 
mately. The coils are wound on cardboard cylinders of % inch 
thickness, inner diameter of coil V2?+2?+2%=3.07 inches and 
outer diameter 3.07 +20.64=4.35 inches. The mean length of 
turn is w (4.35+3.07)/2—11.7 inches. Total length 214 11.7/12 
=208 feet. The resistance is 0.104 ohm cold and 0.123 ohm hot. 
Weight of copper=13.25 pounds. 

[he dimension of the iron are: Length of core, 5 inches; 
length of yoke, 7 inches. Weight of iron is (2X5+2X7) X4xX 
0.27=26 pounds; 0.27 is the weight of one cubic inch of lami- 
nated iron. 

rom the foregoing calculation the reactance coil can be built. 
It will now be checked to see whether the coil has the right 
impedance. By neglecting the iron resistance, the coefficient 
of self-induction is L=4rXn*XsX10—°/I=12.56X214"X25.8X 
10-°/0.476=0.0321 henry. The inductance is L2rf=0.0321X 
2760=11.75 ohms. The impedance=V 11.757+0.1237=11.8 ohms. 
For 120 volts a current 120/11.8=10.15 amperes is flowing 
through the coil, which is the desired minimum current. 

In order to obtain 22 amperes, the air gap has to be increased. 
We have then 22X214=4,590 ampere-turns. The necessary 
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air gap is calculated from I=ATX1.78/Bmax=4,590X 1.78/8,000 
=1.02 centimeter—0.4 inch total. To have a little margin the 
movable yoke ought to be arranged for an adjustment from 
1/16 to % inch. 

The dimensions of the coil might be slightly altered, but the 
way of proceeding remains the same. The calculation shows 
that the total weight of iron and copper in this coil, 26+13%4— 
39% pounds, is even less than the weight of the existing iron 
core, which weighs 41.7 pounds.—H. A. Pittsburgh, Pa. 





No. 359.—CHANGE IN INDUCTION Motor.—A 30-horsepower, 
440-volt, 60-cycle, two-phase induction motor running at 850 
revolutions per minute at full load was changed to meet an 
emergency so as to operate as a three-phase, 220-volt motor. 
The coils themselves were not disturbed, only the cross con- 
nections and grouping being changed. The speed was intended 
to be the same, but it appears that it is somewhat lower, that 
is, there is greater slip at full load. The load may be more 
than rated full load, however, though there is no ready means 
of ascertaining this. What are the probable effects of this 
change as to efficiency, power-factor, and speed or slip?—R. D., 
Washington, D. C. 

The motor in question was very likely loaded to nearly its 
rating before the change, but the change so lowered the rating 
that it is now working at a large overload. The voltage that 
should be applied when connected for three-phase operation. is 
V3/2 times the two-phase voltage, or about 380 volts, provided 
the cross connection’ were preperly made. That means that 
when run on 220-volt, three-phase current, the motor is work- 
ing on about three-fifths voltage.. At reduced voltage the 
slip on an induction motor is always greater than at full volt- 
age. If run at the proper voltage, the rating, efficiency, power- 
factor, and slip should be as before the change. The reduced 
voltage with large load will cause the first three of these 
factors to be much lower. and the slip greater—L. M. D., 
Pittsburgh, Pa. 

The information given in the question is not quite sufficient 
to supply an accurate reply. It may be assumed that the rotor, 
the frequency, and number of poles have not been changed 
and that the new number of conductors per pole per phase in 
the stator is the same as before. In this case the magnetic den- 
sity, therefore the iron losses, remain the same. The leakage, 
on which depends the slip, is for the three-phase motor some- 
what greater than for the two-phase motor, so that the slip 
is higher, the speed a little lower than before. Since the power- 
factor depends on the slip, it is under the new conditions lower. 
A worse power-factor means for the same load larger current 
so that the copper losses are thus greater and the efficiency 
lower. The friction losses can be taken to be the same, as the 
difference in speed is not very great. The overload capacity, 
before falling out of step, changes in inverse proportion .to the 
power-factor. This capacity is here, therefore, greater since 
the power-factor is lower.—H. A., Pittsburgh, Pa. 





Transportation Arrangements for Telephone 


Pioneers’ Convention. 

As mentioned in our issue of August 26, the sixth an- 
nual convention of the Telepliéfe Pioneers of America 
will be held in Atlanta, Ga., October 19 and 20, with head- 
qaurters at the Georgian Terrace, Hotel. A business meet- 
ing will be held on October 19 with the annual banquet 
given by the American Telephone & Telegraph Company 
on that evening. The second day will be occupied with 
automobile trips to points of interest. 

A. C. Salt, chairman of the Transportation Committee, 
has completed arrangements with the Pennsylvania Rail- 
road for a special train de luxe, which will leave New York 
on October 17, passing through Philadelphia, Baltimore and 
Washington where a stopover will be made for sight see- 
ing. From Washington the trip will be made via Rich- 
mond, Va., to Atlanta. The return trip includes visits to 
Chattanooga, Tenn., and Asheville, N. C., with stopovers 
at both places. 
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A Weekly Review of the Latest Developments and Current Inform- 
ation Respecting Electrical and Kindred Mechanical Appliances 


Cutter “Safety First” Traffic Posts. 


With the rapid increase in automobile traffic it is be- 
coming more difficult to safeguard pedestrians and ve- 
hicles in crossing congested streets. The number of acci- 
dents tends to increase steadily, in spite of traffic rules 
and the presence of traffic policemen stationed at the most 


important crossings. Careful study of this matter by city 





Ornamental Traffic-Control Post. 


authorities has disclosed that the location of traffic posts 
in the middle of the roadway at points where there is a 
great deal of intersecting traffic or where there is a turn- 
out that is much used is a valuable aid both to pedes- 
trians and to the drivers of automobiles and other vehicles. 
Such traffic posts are usually surmounted by a ruby in- 
closing globe or a white inclosing globe in which there 
is a red-bulbed lamp, thus giving warning both by day and 
night. The posts are mounted on a raised concrete or 
granite base or, in the case of a very wide street or 
boulevard, on a slightly raised and well curbed area that 
forms a safety island where pedestrians may pause to 
look for a safe path through the line of vehicles moving 
in the other direction. 

A line of simple, but well proportioned, traffic posts has 
been placed on the market by the George Cutter Com- 
pany, South Bend, Ind., which have been designed to meet 
all the requirements of this type of unit. They are of 
round newel design and made of high-quality gray cast 
iron. Bolted to the base by means of three stout bolts 
they are easily and securely installed; access to the nuts 
for these bolts is obtained through a door in the iron 
base of the post: which is 14 inches in diameter. The 
iron part of the post, from the top-of*the stone founda- 
tion to the bottom of the globe, is ix feet high. The 
globe is either 6 by 12 inches or 8 by 14 inches. As a 
rule these posts are wired for underground cable, but, if 
desired, a crossarm can be furnished for connecting to 
overhead circuits. Either series or multiple sockets are 
supplied, in the former case the Cutter Regent film socket 
being the preferred equipment. 





These traffic posts, aside from their great utility as 
silent traffic sentinels continually on duty, are an attrac- 
tive addition to any street or boulevard and serve to 
beautify the city in which they are used. 





New Type of Globe Electric Range of Simple 
Design. 

The first two models of an entirely new line of Globe elec- 
tric ranges are being announced by the Globe Stove & Range 
Company, Kokomo, Ind. These new stoves are said by the 
manufacturer to be entirely different in construction, finish 
and price from any electric ranges now on the market. 

The top surface is made of cast iron and may be given either 
a black or dull finish. On this surface three of the well known 
Globe heating units have been placed. Two of them are three- 
heat, 1,300-watt units, and the third is a single-heat unit of 
1,000 watts capacity. 

A large oven has been provided, it being 13 by 18 by 18 
inches deep. There is a heating unit in both the top and bot- 
tom of the oven and each unit is of the open-coil type. The 
stoves are made with either a low or side elevated oven and 
may be given either a black or nickel finish. 

The general construction of the ranges is sheet steel spot- 
welded throughout. It is presented by the manufacturer as 
an absolutely plain and serviceable stove, built without frills 
for rugged service. It is this sort of a range which the cen- 
tral stations have been demanding and it is believed that the 
new models will meet these requirements. 








New Type of Electric Range. 
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Choke Coils for Protecting Electrical Apparatus. 


In the protection of electrical apparatus against lightning 
a good choke coil is almost as important as a good arrester. 
The high frequency or steep waye front of lightning and 
other similar surges builds up an excessive voltage between 
the end turns of apparatus connected to the line as well as 
a high voltage to ground. A choke coil connected ahead 
of the apparatus takes the place of these end turns and the 
strains thus occur across turns whose construction is espe- 
cially designed to stand it. Even if the insulation of some 
of these turns does break down, no harm will result like 
that in a transformer, because the air insulation is self- 
healing and the coils have no short-circuit energy to main- 
tain an arc between turns. 

A good choke coil must have high insulation to ground 
and sufficient inductance to choke back the greater part of 


each high-voltage surge. It must also have high mechanical 
strength so that it can support its own weight without sag- 
ging and can resist the stresses due to line short-circuits 


when they ‘occur. 
The Westinghouse Electric & Manufacturing Company, 





Westinghouse 15-inch Choke Coil Mounted on Built-Up Insulator 
Column for Very High Voltages. 


East Pittsburgh, Pa., has recently added to its line of 15- 
inch choke coils a new line of.smaller coils 9 inches in 
diameter. Both sizes are designed for outdoor or indoor 
mounting up to 130,000 volts, with a separate line of nine- 
inch coils for indoor mounting up to 49,000 volts. These 
coils are of the typical Westinghouse construction and are 
made up of a helix of aluminum rod in the 200 and 400- 
ampere capacities and of copper in capacities of 600 amperes 
and above. 

\ typical feature of their design is the thorough bracing 
f each turn of the coils, which gives them all the rigidity 
necessary to withstand the stresses due to line short-circuit. 
This bracing of the turns makes it unnecessary to reduce 
the diameter of the center of the coil and thus sacrifice 
much of the inductance in order to prevent sagging. An- 
other notable feature is the construction of the insulator 
supports which (except in the case of the nine-inch outdoor 
coils below 49,000 volts) permits inverting the insulators so 
that the coils can be mounted either upright or suspended 
from the ceiling. 

In the case of the very-high-voltage coils, where built up 
insulator columns are used, the porcelain units are bolted 
together and it is therefore easy to replace broken porce- 
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Westinghouse 9-Inch Choke Coil. 


lain insulators or add more of these units when this may 
be desired. 

The nine-inch coils, now offered for the first time, have 
as much inductance as is ordinarily used, and can be ap- 
plied in a great many installations where lightning condi- 
tions are not abnormally severe and where the apparatus 
to be protected has good modern insulation. The 15-inch 
coils have about 5 to 7 times the inductance of the nine- 
inch coils and afford correspondingly greater protection. 
They are the largest helical™¢oils now on the market for 
lightning protection and are especially suitable wherever 
lightning conditions are very severe or where the apparatus 
is not new and rugged. For the protection of high-voltage 
motors and generators connected directly to transmission 
lines even larger choke coils are frequently necessary. 


New Type of Electric Welder Has Unusual 
Capacity. 


To the average mechanical man the word automatic im- 
plies a machine designed to perform a cycle of operations 
on a part or parts of a given size and working within a 
very limited range of adjustment. It will come as a 
surprise to this average man to learn of a machine which 
will take circular work ranging from 12 to 60 inches 
without in the least affecting its automatic features of 
operation. 

The machine referred to is a_ specially built electric 
welder used for welding pulley fillers to the rims. This 
welder, in addition to its usual range of automatic opera- 
tion, is notable for the small number of moving parts 
and the simplicity of the mechanical principles on which 
those parts operate. 

Two complete and separate welding equipments are 
provided, one on each side of the center of the pulley and 
each makes 60 welds per minute with a motor drive and 








Electric Welding Machine for Automatic Welding of Pulley Fillers 
to the Rims. 
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automatic switch. The welding mechanisms move away 
from each other to give a clearance of 12 inches between 
the welding points. These are water-cooled and will 
operate within a space of 2.5 inches radial from the center 
of the arbor. Feeding and stopping are automatic, the 
feed device being adjustable from 0.5 inch between welds 
up to 3 inches or more as desired. The stops will auto- 
matically trip off and stop the machine when it reaches the 

the An adjustable mandrel 
distances centers and faces 


pulley. 
between 


separation strip on 
the 
of the work. 

The floor space of the appliance is 50 inches by 5.5 feet 
andthe weight approximately 3,500 pounds, which figures 


are rather low when one considers the size of the work 


gives desired 


the machine will handle... 

In the plant of the National Electric Company, Warren, 
O., where this welder was produced, the proportion of 
special machines to the total output is increasing rapidly 
demand of American industries for 


the insistent 


greater speed’in production. 


due to 





Self-Starting Synchronous Motors. 


In central stations and miscellaneous power plants that 


current to numbers of induction motors, 


large 


supply 





Self-Starting Synchronous Motor, Small Belted Type. 


trouble is frequently caused by the low power-factor pre- 
vailing which materially reduces the generating capacity of 
the plant. This trouble has been met in a large number 
of instances by the installation of synchronous motors, 
which have the characteristic that when overexcited they 
improve the power-factor of the system and can be used 
to bring this value practically to unity. For instance, where 
a department or some large machine, like a refrigerating 
machine or air compressor, has to be operated with an at- 
tendant more or less near by, it has been found advan- 
tageous to use a’synchronous motor for this purpose. This 
is especially trué where low speed and high efficiency is 
required. Until:recently, however, the synchronous motor 
has been considered impractical for most plants because of 
the comparative difficulty of starting it. 

A type of self-starting synchronous motor has now been 
developed by the Electric Machinery Company, Minne- 
apolis, Minn. This has a starting torque which is so high 
that the machine can be started readily without any outside 
assistance and while carrying even 50-per cent of its rate 
mechanical load. 

These synchronous motors are designed with a special type 
of rotor. which gives the excellent self-starting character- 
istics referred to. A view of one of these rotors intended 
for a belted motor is shown in one of the accompanying 
illustrations and the completed motor is likewise shown. 
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Rotor of Medium-Size Synchronous Motor. 


In the smaller size belted motors, the bearings are sup. 
ported by brackets from the end housings of the motors, 
In the larger sizes two or three pedestal bearings are used; 
one of the latter is shown herewith, the cut making clear 
how the stator can be moved sidewise so as to expose both 
the rotor and stator windings. A view of a synchronous 
motor installed in a refrigerating plant is also shown. In 
this case the motor is direct-connected to the refrigerating 
machine and also has a belt running from a large flywheel 





Large Belted Synchronous Motor, Triple-Pedestal Type, Showing 
How Stator and Rotor Windings Are Made Accessible. 


so as to operate a pump. In all these illustrations the 
rugged construction of these4i@chines is well shown. 

They are all of the revolving-field type and are made in 
various sizes and for various voltages. Their use provides 
a highly efficient and reliable form of motive power which 
is distinctive for its absolute constancy of speed. The use 
of the motors, as already indicated above, also increases 
the load capacity of the generating system and improves 
its voltage regulation. 





Synchronous Motor Direct-Connected to Refrigerating Machine. 
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Fig. 3.—Klieg! 1,000-Watt Flood Reflector With Color-Slide Holder. 
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SPECIAL STAGE LIGHTING AND FLOOD 
LIGHTING OF A GREAT OUTDOOR 
PAGEANT. 

Use of Kliegl Floodlight and*Other Special Reflectors. 


The general illumination and special lighting effects of 


the mammoth outdoor pageant “Caliban,” a Shakespearian 
Masque, recently produced in the Stadium of the College 





Fig. 1.—Flood Lighting of Central Ring From Projectors Over 200 
Feet Away. 


of the City of New York, were remarkable in being a most 
elaborate System of lighting for a dramatic performance. 
The event had special interest in showing the superiority 
of the high-power gas-filled incandescent-lamp projector 
over the arc lamp. 

he magnitude of the lighting problem involved in this 
production is appreciated when the immense outdoor areas 
to be flooded from great distances are considered. The 
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circular stadium has a seating capacity of 20,000. The 
immense stage shown in Fig. 1 is 80 feet long, 40 feet 
high and 20 feet deep, and at a distance of over 300 feet 
from the spot and searchlight tower shown in Fig. 2. At 
the height of the illumination incandescent lamps and 
projectors drew 1,100 amperes from the alternating-current 
lines of the United Electric Light & Power Company, 
while searchlights and arc-lamp spotlights drew 300 am- 











Fig. 2.—Battery of 30 Flood Reflectors With Several Spot and 
Searchlights at Left. 


peres from the direct-current power plant of the City 
College. 

The action passed through three stages. In the large 
100-foot-diameter ring in the center of the stadium, -1,500 
trained amateur actors and athletes presented, in action, 
ritual and dance, the art of the theater in Egypt, Greece, 
Rome, France, Germany, Spain and Elizabethan England. 





| 
| 









Fig. 4.—Kliegl 1,000-Watt Glass-Lined Reflector for Large-Area 


Lighting. 
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Directly in front of the stage proper was a large dragon- 
like form of cave, around which much of the action cen- 
tered and which was finally removed or seemingly trans- 
ferred by lighting effects into a theater represented by the 
stage proper. 

The lighting consisted of general during 
the entrance and seating of the audience. Distinctive fea- 
tures were the white flood lighting and vari-colored flood- 
ing of the different settings, illumination of the stage 
with scenic effects, invisible illumination for the musicians 
located the stage, and the light screening or cutting 
out of the stage from the view of the audience during the 
arrival. In spite of the extremely large areas to be 
flooded with light, bright sunlight, later shading off into 
different colors, and occasionally cutting out portions of 
the scene entirely was accomplished to the wonder of the 
spectators. Light seemed to come from everywhere, but 
the equipment was so well concealed and the incandescent 
lamps gave such perfect control that the source of the 
illumination was not visible to the audience. 

All the illumination and lighting effects being produced 
by incandescent gas-filled lamps, the lighting was controlled 
from a single switchboard back of the stage, the stage 
manager communicating his orders to the distant light 
operators and ordering color changes by means of an 
perfect was the central 
control that the light glowed mysteriously here and there 
during the performance—the color of illumination varying 
according to the need of the scene. 

The light for the general flood illumination came from 
light towers. shows one battery of 
six banks of Kliegl “daylight” flood reflectors (see Fig. 3) 
located on the arcade of the stadium, high above the audi- 
ence, the distance from these lamps to the center of the 
ring being something over 200 feet. These flood reflectors, 
especially designed for this production, contained 1,000- 
watt incandescent lamps with high-power re- 
flectors and a special light shield to conceal the source of 
light from the audience opposite. Two banks of these 
lamps furnished general illumination for arrival and de- 
parture of the audience from the grounds. During the 
performance the full battery was used for flooding the 
central ring, and vari-colored effects were secured by a 
boomerang or arrangement of quick-change color slides. 
A bank of these lights concealed on either side of the 
stage flooded the stage towers with blue light. Two 18- 
inch searchlights and three 50-ampere spotlights, prac- 
tically the only arcs used in the production, served only 
for spot illumination of the principal figures and individuals. 


illumination 


over 


elaborate telephone system. So 


five special Fig. 2 


gas-filled 


One of the newest and most novel lighting features 
was the curtain of light. During the arrival and seating of 
the audience, several 1,000-watt glass-lined reflectors, 
shown in Fig. 4, were placed before the stage settings. 


These reflectors directed toward the audience produced a 
mild blinding in the direction of the stage, thus acting as 
a complete screen or curtain of light. 

On the opening of the performance all lights were ex- 
tinguished while the curtaining reflectors were removed 
and the performance started by practically instantaneous 
flood illumination of the center ring, the perfect central- 
ized control of the incandescent lamps permitting the same 
result as the rising curtain of a theater. The concen- 
tration of the attention on the action by centralized light- 
ing permitted the removal and setting of scenes without 
interference. By means of dimmers, the light was _ then 
dissolved from one setting to the next. 

The immense outer stage was illuminated by two Kliegl 
daylight flood reflectors and two glass-lined reflectors con- 
cealed in the right and left towers or wings on either side 
of the outer stage. All reflectors and spotlights were pro- 


vided with grooves for color slides and furnished with 
frames and mediums to illuminate individuals on the front 
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of the stage, at the same time giving general illumination 
to the scenes and players. The inner stage was illy- 
minated by numerous rows of Kliegl glass-lined reflectors 
with gas-filled lamps, arranged along the ceiling of the 
stage, each row being of different color and provided with 
dimmers thus permitted various pleasing color effects. 
There were also used a number of “baby” spotlights fitted 
with 300-watt gas-filled incandescent lamps and several 
regular Kliegl spotlights fitted with 1,000-watt incandescent 
lamps and special 1,000-watt dimmers for special lighting 
effects. 

Special lighting for the musicians above the stage and 
the chorus of 300 singers was accomplished by thirty 
eight-foot strips of blue lights, without interfering with 
the illumination of the general performance. 

The lighting effects and special lamps for this entire 
production were designed, installed and engineered by the 
Universal Electric Stage Lighting Company, Klieg] 
Brothers, proprietors, 242 West 50th Street, New York 
City. 





Pass & Seymour Electrical Supplies for the 
Export Trade. 


The statement has been repeatedly made that to stimulate 
export trade American manufacturers must adapt their 


products to the needs and tastes of the prospective foreign 
In electrical goods this has meant the develop- 


purchasers. 





Typical Assortment of Pass & Seymour Electrical Fittings for 
Export Trade—Sockets, Receptacles, Fuse Holder and Rosette. 


ment of lines of electrical supplies which conform to the 
standards and practices in vogue in various countries. 
In general, these standards have not been on as rigorous 
a basis as is called for by our National Electrical Code 
and the practices as to types of sockets, receptacles and 
other fittings have been largely European, particularly 
German. This has been especially true of South American 
countries. 

To meet the special requirements of the export trade, 
particularly with Latin-American countries, the Export 
Department of Pass & Seymour, Incorporated, Syracuse, 
N. Y., has developed a comprehensive line of electrical 
supplies specially designed to conform to foreign specifica- 
tions. A few examples of these fittings are illustrated 
herewith. They are made of the best quality of copper, 
brass and porcelain and in construction also are superior 
to the Continental and other European products that were 
formerly most in use in the foreign markets referred to. 

The Pass & Seymour firm has long beeen carrying on con- 
siderable export business. By giving this department 
special attention in recent years, involving a close study 
of foreign methods and desires, its export trade has been 
built up to excellent proportions. 
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American Electrical Works, Phillipsdale, R. I. manufac- 
turer of bare and insulated wire and cables, galvanized iron 
wire and strands and power and telephone cables, has is- 
sued a new price list on its products under date of 
Aucust 23. 


iemingray Giass Company, Covington, Ky., has prepared 
its new catalog No. 29, on standard glass insulators. This 
is practically a reissue of its catalog No. 28, with reduced 
outline cuts and of the regulation 8x10 size punched for 
loose-leaf salesbook. Copies will be supplied to those mak- 
ine request to the company. 

Thomas Wrigley Company, 416 South Dearborn Street, 
Chicago, Ill., which claims to be the pioneer maker of tog- 
ele bolts, is meeting with an unprecedented demand for its 
product. Never before in the history of the company has 
it sold as many toggle bolts in a given time as it has this 
year. The Wrigley bolt is handled by the leading supply 
houses, contractors and dealers. 

United States Light & Heat Corporation, New York, N. Y., 
at a recent meeting of the stockholders elected the follow- 
ine board of directors: E. H. Gold, J. A. Smith, R. C. 
Caples, H. W. Farnum, A. H. Ackermann, C. L. Lane, 
kK. H. Addington, J. A. Roberts, Conrad Hubert, G. G. 
Shepard and E. K. Gordon. An attempt was made to ob- 
tain proxies for an opposition ticket, but at the meeting no 
such ticket was presented. The vote of confidence in favor 
o! the present management was 371,079 out of 425,245 votes 
cast. The concern has recently obtained nearly $3,000,000 ot 
new automobile storage-battery business. 

The Electric Storage Battery Company, Philadelphia, Pa., 
has established its New England headquarters and Boston 
distributing depot for Exide batteries on Beacon Street, 
Boston, in charge of Frank J. Stone, New England man- 
aver for the company. The building is a new one and is 
located between Beacon Street and Commonwealth Avenue 
with a frontage on each, and is in the heart of the auto- 
mobile district of “The Hub.” The General Vehicle Com- 
pany occupies the floor below, which is the street floor on 
the Commonwealth Avenue side. Floor space occupied by 
the offices, workroom, storeroom and shipping department 
comprises 13,500 square feet. At the front are the man- 
ver’s, salesmen’s, engineer’s, and general offices, and ad- 
joining at the back are the storage, work and shipping 


rooms. Excellent lighting and ventilation are provided on 











New Battery Depot in Boston. 
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three sides by large windows. The switchboard for charg- 
ing purposes consists of six slate panels and controls di- 
rect-current energy from the Boston Edison Company’s 
service, the charging circuits being carried along the ceil- 
ing and down to four hanging beams, 1.5 by 6 inches, and 
suspended edgewise, each by four iron rods. On either 
side of the beams are four terminal blocks to which the 
leads are attached by means of thumb screws. Facilities 
are provided for charging 225 three-cell batteries and 16 
vehicle batteries of 30 to 48 cells simultaneously. A ga- 
rage for the entrance and storage of automobiles during 
the charging of batteries is located between the street en- 
trance and the workrooms. The company occupied the 
new quarters about July 1, its Boston office formerly being 
at 60 State Street and its depot at 789 Tremont Street. 
The two are now consolidated under one roof, in a very 
advantageous location. 


Westinghouse Electric & Manufacturing Company, East 
Pittsburgh, Pa., has received an order for the electrical 
equipment for a new mill and two substations of the Alaska 
Juneau Gold Mining Company, at Juneau, Alaska. The 
order, which covers every piece of electrical apparatus re- 
quired for all operations from the time the ore is taken out 
of the mine to its transition into pure gold, includes: Two 
300-kilowatt rotary converters with transformers; two 18- 
ton tandem locomotives; two 400-horsepower, 13 225-horse- 
power, and 13 150-horsepower induction motors; two 350- 
horsepower synchronous motors and exciters; two 300- 
kilovolt-ampere synchronous motors; 15 smaller motors; 
one 100-kilowatt motor-generator set, and a 17-pariel switch- 
board. The order represents the equipment for only a 
first section of a mill. When completed the mill will be 
four times its present size, and will be the largest, most 
cumplete and modern installation of its kind in 
America. 


most 


_The Cutler-Hammer Manufacturing Company, Milwaukee, 
Wis., is acquainting the public with the advantages of the 


C-H push socket by means of a nation-wide publicity cam- 
paign. Such magazines as the Saturday Evening Post, Lit- 
erary Digest and Factory are being used to reach the mil- 
licns of people of the country who use lamp sockets in their 
residences, stores, offices and factories. One of the objects 
ef this campaign is to reflect credit on any lighting job by 
reason of the public knowing that the contractor or fixture 
manufacturer is supplying good sockets. The slogan adopt- 
ed is “Making the C-H Push Socket the Lamp Socket 
of the Country.’ The first advertisements appeared during 
the week of September 2. This campaign, while planned 
some time ago, was held up purposely to make sure that 
there was a perfect trade distribution of these sockets in 
all parts of the country, so that the company, as well as 
those handling or installing C-H sockets would receive the 
fullest benefit from the campaign from its very start. The 
capacity for turning out C-H push sockets has been dou- 
bled twice in the past two years. The usual announcements 
in the trade journals will be continued. 

The Pelton Water Wheel Company, San Francisco, Cal., 
has issued bulletin No. 9, on Pelton-Doble centrifugal 
pumps. While centrifugal pumps have been a product of 
this company for a number of years, it was only after a 
careful study of performances that it was decided to place 
this style on the general market. The Pelton-Doble cen- 
trifugal pump is rather unique in many features, perhaps 
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the most uni-diffusion of the 
volute. This is a material aid in securing the high effi- 
ciencies for which the pump is chiefly noted. Another char- 
acteristic feature of this pump is its overhung pulley system, 
with all the convenience that such a method of pulley moun- 
The belt and direct connected styles are 
interchangeable. If it is not possible to secure electric 
service at the time of the pump installation a belt-driven 
pump can be installed, and then when the electric service 
is available, without any change other than the removing 
of the pulley and substituting therefor half of a flexible 
coupling, the pump is ready for direct-connected electric 
Copies of the bulletin will be mailed to those mak- 


notable being the system 


ing implies. 


drive. 
ing request to the company. 

Binghamton Company to Construct New Power Plant.— 
Due to rapidly increasing business, the Binghamton (N. Y.) 
Light, Heat & Power Company, has outgrown the capac- 
ity of its present station, and recently purchased about 20 
acres of land, known as the Croeker property, bordering 
the Susquehanna River, near Johnson City and adjacent to 
the Lackawanna Railroad, upon which it will erect a new 
power plant. The building will be approximately 60 feet 
by 80 feet, and constructed of brick with steel frame. The 
brick stack will be 200 feet in height and 12 feet in diameter 
The new plant will be equipped with machinery 

design, capable of operating under maximum 
and supplying the city of Binghampton with 
the highest possible standard of service. The initial ca- 
pacity will be 7,500 horsepower, with provision for much 
greater capacity, to be installed as future requirements may 
The and other es- 


at the top 
of modern 


economy, 


demand. boilers, turbines, generators 


ar 
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sential parts of the equipment have been under order for 
several months, and the work of constructing the plant 
has already been started. The company states that the 
new plant should be in operation not later than January 
1,1917. The engineering and construction of the plant wij 
be under the direction of W. S. Barstow & Company, Ip. 
corporated, of 50 Pine Street, New York City. 


Willard Battery Depot in New Quarters.—The Boston dis. 
tributing station of the Willard storage battery, conducted 
by W. H. & Webster Jones Company, has recently been re- 
established in a new building at 594 Commonwealth Avenue, 
adjacent to several of the most important automobile ware- 
houses in the city. The whole lower floor, 150 by 650 feet, 
is occupied as storage and workrooms, and two garages 
about 80 by 100 feet, which are entered by a ramp, which 
gives an approach from Commonwealth Avenue. Each gar- 
age has a capacity of about 50 cars. Facilities are provided 
in the workrooms for the charging and care of more than 
1,000 storage batteries of the type used for car starting and 
lighting sets. Direct current from the Boston Edison Com- 
pany’s mains, at 220 volts, is utilized for charging. In the 
charging room are 11 tables, each holding 100 battery sets, 
and the charging circuits, which are carried along on a 
framework above each table, are controlled from slate pan- 
els, one at the end of each table. The workroom contains 
two large repairing tables. Batteries of all makes are ;e- 
paired, charged and cared for. The present quarters will in 
a few months be vacated, and three floors of a building now 
under construction near by will be occupied permanently by 
this rapidly growing concern. At present 40 to 45 men are 
employed, and between 150 and 200 cars are tested daily. 








Representatives of the Luminous Unit Company at a Sales Conference in St. Louis. 


Under the direction of T. H. Bibber, 
tatives was held recently 


on three days, and the papers and 


nous Unit Company. 
Bibber, D. C. Barnum, H. E. Murphy. 
Joseph Chassaing, A. O. Dicker, W. I. 
Walthers, L Kohaus, A. J. Quintard, C. F. 


Barlow, E. F. Curtis. 
Reel, G. S. 


in the company’s new six-story factory in St. 
discussions were very beneficial to those in attendance. 

close by a baseball game and athletic events and a social evening at one of the St. Louis parks. 
connected with the C. C. Hartwell Company, New Orleans, La., those in the accompanying illustration are employed by the 
Bottom row, left to right: C. M. Wempner, 
Second row: G. H. Alexander, J. J. 


sales manager of the Luminous Unit Company, a conference of all the sales represen- 


Two sessions of three hours each were held 
The conference was brought to 4 
Excepting W. I. Barlow, who is 


Louis, Mo. 


Lumi- 

H. J. Woehle. H. A. Kreuger, P. W. Koch, R. G. Kittle, T. H. 

Kane, E. L. Plattner, F. B. Fresen, J. A. Bialick, 

Top row: Cc. C. Schoen, C. C. Gilhart, O. D. Guth, F. H. 
Watts. 
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The electrical fittings illustrated and described in this department have 
been approved by the Underwriters’ Laboratories, Incorporated, following 
examination and tests conducted under standards of the National Elec- 
trical Code as recommended by the National Fire Protection Association 


ATTACHMENT PLUGS, Fuseless— 
Bryant Electric Company, Bridgeport, 
Conn. 

Cord connecter, 10 amperes, 250 volts, 
catalog No. 103. Separable caps, cata- 
loc Nos. KA, KB, KC, KD, KG. 

Listed July 28, 1916. 


CLOTH-CUTTING MACHINE.— 
Eastman Machine Company, Washing- 
ton and Goodell Streets, Buffalo, N. Y. 

Motor-operated, reciprocating knife- 
blade cutter mounted on roller base, 
provided with portable cord and at- 
tachment plug, incandescent lamp 
bracket and special snap switch; 3 
amperes, 110 volts. 

Listed July 21, 1916. 


CORN-POPPING MACHINE. — 
Shotwell Manufacturing Company, 1021 
West Adams Street, Chicago, III. 

These machines are motor-driven 
and electrically illuminated, and are 
provided with small electrical warm- 
ing units beneath metal floor of pop- 
ping chamber. Two types, having gas 
and electrically heated popping units, 
respectively; 13.5 amperes, 125 volts. 

Listed July 21, 1916. 


ELECTRIC CARBONATORS.—Li- 
quid Carbonic Company, 3100 South 
Kedzie Avenue, Chicago. III. 

\utomatic, electric motor-driven car- 
honators controlled by automatic 
switches actuated by mechanism of 
carbonators. Motors are of protected 
type, rated 1.5 horsepower or less, 110 
or 220 volts, alternating current or di- 
rect current. “Improved Little Won- 
der”, “Improved Liquid No. 20,” “Per- 
fection Electric,” “Magic Junior,” “Im- 
proved Magic.” 

Listed August 1, 1916. 


ELECTRIC-LIGHT BATH-CABI- 
NET.—Frank S. Betz Company, Ham- 
mond, Ind. 

Metal cabinet for inclosing body of 
person while being subjected to effects 
of heat and light of incadescent lamps 
mounted within cabinet. A_ special 
terminal is provided on cabinet for use 
\ rs grounding wires. 20 amperes, 220 
volts. 

Listed July 22, 1916. 


GROUND CLAMPS.—Trenton Elec- 
tric & Conduit Company, Trenton, N. J. 

Ground clamps for use with armored 
cable and flexible or rigid conduit. Four 
sizes, three inches or less. “Trenton,” 
catalog Nos. 165-68. 

Listed August 1, 1916. 


INCLOSED SWITCH.—Metropoli- 
tan Engineering Company, 1238 Atlan- 
tic Avenue, Brooklyn, 




















Two-pole knife switch of special de- 
sign and cutout bases for standard plug 
Inclosed in metal case and de- 


fuses. 


signed for manual operation without 
opening case. 30 amperes, 125 volts, 
catalog No. 1200. 

Listed July 21, 1916. 


LAMP GUARDS.—Hamblin & Rus- 
sell Manufacturing Company, Worces- 
ter, Mass. 

Weatherproof socket protector 
guards, catalog Nos. 27, 28, 216-19. 

Listed July 14, 1916. 


MISCELLANEOUS.—H. C. Brandt, 
612 Gravier Street, New Orleans, La. 

Fiber stops to be used for holding 
porcelain insulating tubes from sliding 
along wires. Each stop consists of a 
round disc of red fiber 3% inch in di- 
ameter, slotted on one side. 

Listed June 14, 1916. 


PANELBOARDS.—Pelton & Crane 
Company, 244 Harper Avenue, Detroit, 
Mich. 

“Universal” switchboards equipped 
with cartridge inclosed fuses, flush 
switches, full-voltage and low-voltage 
circuits, the latter controlled by rheo- 
stats. 10 amperes, 110 volts, alternat- 
ing or direct current. Type EFLA: 

Listed June 15, 1916. 


PICTURE MACHINE  APPLI- 
ANCE, Fire Shutter and Motor Switch. 
—Film Fire Prevention & Motion Pic- 
ture Equipment Corporation, 1437 
Broadway, New York, N. Y. 

This device consists of a shutter ad- 
ditional to that on machine, and a 
mercury switch, both operated by roller 
bearing on film, and so designed that 
in case of broken film or release of 
tension on take-up reel, shutter is 
closed and motor is stopped. The above 
parts, either separately or combined, 
for attachment to Power’s, Camera- 
graphs, made by the Nicholas Power 
Company, New York, N. Y.; motor 
switch for motor-operated types only. 

Listed August 8, 1916. 


RECEPTACLES. For Attachment 
Plugs—Bryant Electric Company, 
Bridgeport, Conn. 

“Bryant” or “Perkins” heater control 
combinations. 10 amperes, 125 volts, 
catalog Nos. 413, 467, 469, 495. 

Listed July 11, 1916. 


RECEPTACLES, Standard.—Bryant 
Electric Company, Bridgeport, Conn. 
Bryant or Perkins. Conduit box, 660 























watts, 600 volts, catalog Nos. 59107, 
4110-4115. 
Listed July 21, 1916. 
RECEPTACLES, — Standard.—Gen- 


eral Electric Company, Schenectady, 
N. Y. 

G. E. wall sockets, brass shell. 

Key, 250 watts, 250 volts. catalog 
Nos. GE471, GE473, GE475, GE4?77, 


GE479, GE481, GE483, GE485, GE487, 

GE489, GE491, GE493, GE495. 
Keyless, 600 watts, 250 volts, catalog 

Nos. GE433, GE473, GE474, GE476, 

GE478, GE480, GE482, GE484, GE486, 

GE488, GE490, GE492, GE494, GE496. 
Listed July 14, 1916. 





SOCKETS, Standard.—General Elec- 
tric Company, Schenectady, N. Y. 

G. E. brass shell. 

Keyless, 1500 watts, 600 volts, cat- 
alog Nos. GE058-59, GE139, GE514-17, 
GE876, furnished with heat-resisting 
linings. 

The linings are made of specially 
treated asbestos, and are shown by 
tests to have good dielectric strength, 
to be reasonably uniform in dimen- 
sions, chemically neutral, less absorp- 
tive of moisture and less combustible 
than ordinary fiber, and to be little 
changed by exposure to temperatures 
below 300 degrees Fahrenheit. 

Also above types with shadeholders 
attached. 

Listed July 24, 1916. 





SWITCHES, Inclosed.—The Johns- 
Pratt Company, Hartford, Conn. 

Two-pole and three-pole knife switch- 
es and cutout bases for plug fuses. In- 
closed in metal cases and designed for 
manual operation without opening 
cases. “Multiplex,” two-pole, 30 am- 
peres, 125 volts, catalog Nos. 6279-80. 
Three-pole, 30 amperes, 125-250 volts, 
catalog Nos. 6283-84. 

Listed August 1, 1916. 





SWITCHES, Inclosed.—Stanley & 
Patterson, 23 Murray Street, New York, 
N. Y. 

Two-pole and three-pole knife switch- 
es and cutout bases for plug or cart- 
ridge fuses. Inclosed in metal cases 
and designed for manual operation 
without opening cases. “Patterson 
Service Boxes,” 30 amperes, 125 volts, 
catalog Nos. 110, 112, 116; 30 amperes, 
250 volts, catalog No. 114. 

Listed ‘August 1, 1916. 





THERMOSTAT.—General Electric 
Company, (Ft. Wayne Works), Ft. 
Wayne, Ind. 

CR-2990, automatic, adjustable ther- 
mostat, inclosed in perforated casing, 
for controlling circuits of office machin- 
ery or electric heaters through relays 
designed to maintain temperatures of 
rooms within predetermined limits. 0.8 
ampere, 125 volts; 0.25 ampere, 230 
volts; 0.15 ampere, 550 volts. 

Listed June 14, 1916. 


TRANSFORMERS—General 
tric Company, Schenectady, N. Y. 

Type M miniature-sign lighting trans- 
formers, 10 to 250 watts. 

Listed July 28, 1916. 
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MR. F. H. SCHEEL, formerly con- 
tract agent for the Public Service 
Company of Northern Illinois at 
Streator, Ill., has been transferred to 


the company’s offices in Joliet, III, 
where he will occupy a similar position. 


MR. ADOLPH H. BRANDT was 
elected president of the American Pub- 
lic Utilities Company, Grand Rapids, 
Mich., at a recent meeting of the stock- 
holders 

MR. ¢ N. STANNARD, secretary 
of the Denver (Colo.) Gas & Electric 


Light Company, was recently appoint- 
ed a member of the committee on trac- 


tion matters of the Denver Civic As- 
sociation. 
MR. W. J. BARKER, vice-president of 


the Denver (Colo.) Gas & Electric Com- 
pany, has been appointed a member of a 
committee of Colorado business men to 


arrange for the work of making im- 
provements on a road between Denver 
and Fort Morgan, Colo. The road has 
heen adopted by the Omaha-Lincoln 
Denver Highway Association as the ofh- 
cial route into Denver, and considerable 


work is necessary to get it into shape for 
tratne. 


MR. E. N. STRAIT, formerly of 
Madison, Wis., has joined the H. M. 
Byllesby & Company organization in 
the capacity of assistant to MR 


ARTHUR S. HUEY, vice-president in 


harge of operation, and will be in 
harge of the rate department. Dur- 
ing a period of ten years Mr. Strait 
served the Wisconsin Railroad Com- 
inission in its engineering and statis- 
tical departments as inspector and 


public utilitiés expert. 


MR. C. A. WERBER, formerly pur 
chasing agent of the Atlantic Gas Light 
Company, has been appointed general 
storekeeper of the Georgia Railway & 


Power Company and its associated com- 


panies MR. W. H. SMAW, | for- 
merly purchasing agent for the power 
company, has been appointed’ gen- 
eral purchasing agent and will do all 


the buying of supplies for the company 
and its subsidiaries. The change in the 
duties of Mr. Werber will give him su- 
pervision of the stores and supplies in 
Atlanta and the North Georgia territory 
covered by the company. 


MR. F. O. HALE, formerly chief 
engineer of the Southwestern Bell 
Telephone System, has been appointed 
general manager of the Southwestern 
Telephone & Telegraph Company, 
with headquarters in St. Louis, Mo. 
He succeeds MR. W. J. HISS, who 
resigned to enter the New York offices 
of the American Telephone & Tele- 
graph Company. Mr. Hale, who is a 
Dartmouth graduate, class of 1903, en- 
tered the traffic department of the Bell 
System in Eastern Pennsylvania, Ohio 
and West Virginia and was promoted 


to general traffic superintendent in 
1907. Two years later he went into 
the engineering department of the 


Telephone & Telegraph 
1912 was appointed 
the Southwestern 


American 
Company and in 
chief engineer of 
Bell System. 


MR. C. R. PHENICIE who has been 
in the employ of the Wisconsin Public 
Service Company for the past five years 
as superintendent of its electrical depart- 
ment, later as general superintendent and 
more recently as general manager, was 
elected vice-president of the company at 
a recent meeting of the board of directors. 
Mr. Phenicie was born in 1877 in Fort 
Scott, Kans., where he received his early 
education. He served in the Philippines 
during the Spanish-American war. Grad- 
uating from the University of Kansas, he 
took post-graduate work at Armour In- 
stitute of Technology. Following a year’s 
work as designer on circuit-breakers and 
electric railway overhead material, he was 
erecting electrical engineer for the Glu- 
cose Sugar Refining Company, and later 
with the Westinghouse Electric & Manu- 
facturing Company. In 1902 Mr. Phenecie 
became superintendent of an_ isolated 





Cc. R. Phenicie. 


electric-lighting plant in Chicago, and 
two years later was made electrical en- 
gineer and superintendent of motive 
power for the Chicago & Milwaukee Elec- 
tric Railway Company, which position he 
held until he became associated with the 
Wisconsin Public Service Company. Mr. 
Phenicie will remain in active charge of 
the company’s properties in Green Bay. 

MR. LESLIE DF. LONG, for the 
past two years plant chief of the Mis- 
soula, Mont., exchange of the Monn- 
tain States Telephone & Telegraph 
pany, has been made manager of the 
company’s interests at Anaconda, 
Mont. Mr. Long is considered to be 
one of the best telephone men in the 
Northwest and has a record of splen- 
did service in Missoula. 

MR. EDWARD CLIFFORD has sev- 
ered his connection with the firm of 
Elston, Clifford & Company, Chicago, 
Ill., his interest being taken over by 
MR. I. C. ELSTON, JR., who will con- 
tinue the business under the name of 
Elston & Company. The concern con- 
trols the Vicksburg (Miss.) Light & 


Traction Company, the Dubuque 
(Iowa) Electric Company, and the 
Northern Iowa Gas & Electric Com- 


pany, which operates in a number of 


Northwestern Iowa cities. 
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MR. WILLIAM B. KOUWENHOVEN 
has been promoted to the grade of asso- 
ciate in electrical engineering at Johns 
Hopkins University. 

MR. C. K. MORRELL, formerly su- 
perintendent of lighting of the Kentucky 
Utilities Company, has become a mem- 
ber of the firm of Fraser & Morrell, 
electrical engineers and contractors, 162 
East Main Street, Lexington, Ky. 

MR. B. W. COLLINS, | superin- 
tendent of electric work of Tacoma, 
Wash., has resigned to accept the posi- 
tion of general manager of the North- 
western Electric Light & Power Com- 
pany, with construction headquarters 
at Montesano. Mr. Collins has been 
superintendent of the Tacoma electric 
light and power system for five years. 


MR. ERNEST D. METCALF, of 
Foxboro, Mass., has been appointed 
assistant manager and superintendent 
of construction of the Union Light 
& Power Company, Franklin, Mass., 
following the appointment of MR. E. 
S. HAMBLIN as manager. MR. H. 
B. STEVENS has been appointed as- 
sistant to the manager in the capacity 
of power engineer. 


MR. TRYGVE D. YENSEN, form- 
erly with the engineering experiment 
station of the University of Illinois, 
has accepted an appointment in the 
Research Department of the Westing- 
house Electric &  #Manufacturing 
Company, at East Pittsburgh, Pa. He 
will develop there the vacuum process 
for producing iron for magnetic pur- 
poses, with which he has already 
achieved remarkable results in the 
laboratory at Urbana. 


MR. H. B. THAYER, president of 
the Western Electric Company, has 
contributed a comprehensive article on 
“The Western Electric Company and 
Its Relation to the Bell System” in the 
September issue of Western Electric 
News. A review of the conditions which 
led up to that relation is followed by 
comments on the functions of the two 
companies in their relationship to one 
another, in designing and standardizing 
telephone and telegraph apparatus, in 
providing supplies, and in various other 
ways. 


OBITUARY. 
MR. JAMES M. DENNISTON, for 


many years traveling representative of the 
American Steel & Wire Company, died 
on August 29 at his home at the Chicago 
Athletic Association, Chicago, Ill. He 
was born in Pittsburgh in 1866. 

MR. FRANCIS P. BILL, a student of 
the Massachusetts Institute of Tech- 
nology, Boston, died at his home in Hart- 
ford, Conn., August 14, as the result o 
coming in contact with a 16,000-volt trans- 
mission line on which he was working 
a month ago. Three amputations of the 
leg failed to save the sufferer. He was 
the eldest son of Major Fred R. Bill, and 
was one of four Tech students who were 
working at the plant of the Bristol Tram- 


way Company. 
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Weekly Record of Construction Activities 


EASTERN STATES. 


LISBON FALLS, ME.—The Lisbon Falls 

.s & Electric Company is making a num- 

- of extensions of its distribution sys- 
tem. 

PORTLAND, ME.—The Cumberland 
County Power & Light Company is plan- 

ng to make a number of extensions to its 
nderground conduit system. 

BKOCKTON, MASS.—Further plans for 

proposed white-way system for this 

ty are being worked out by the Highway 

Commissioners and representatives of the 
idison Electric Illuminating Company. 

CHICOPEE, MASS.—The city lighting 
»lant made an excellent showing for the 

ar ended July 1. The output was in excess 

f 3.5 million kilowatt hours. Income from 
zhting current gained nearly $10,000 over 

e year before, and from power, $16,000. 

bout $32,000 has been expended for new 
ransmission lines, transformers and me- 
ers. About 2,100 meters are installed. 

HAVERHILL, MASS.—The Haverhill 

lectrice Company has made an offer to 
ity officials to replace the arc lamps _ in 
the downtown district with nitrogen-filled 
umps. 

LENOX, MASS.—Improvements are un- 
ler way in the plant of the Lenox Electric 
Company, recently acquired by C. D. Park- 
er & Company, of Boston. The estimated 

ost is $30,000. Professor Robb, of Troy, 
Y. ¥., is in charge of the alterations. Cus- 
tomers were given a rebate on energy used 
during July, a new schedule having gone 
nto effect at reduced rates. 

NORTHAMPTON, MASS.—The_ North- 
mpton Electric Light Company will obtain 
. temporary supply of electricity, to sup- 
plement its own generating capacity, from 
the Easthampton Gas Company, a subsid- 
iry of the Turner’s Falls Power & Electric 
Company. A transmission line will be 
juilt to connect the Northampton station 
with the Mt. Tom substation of the East- 
1ampton company. Extensive extensions 
will later be made to the Northampton 
plant which will increase its generating 
apacity. 

WESTFIELD, MASS.—A_ special town 
meeting will be called soon to vote an ad- 
ditional appropriation for the municipal 
electric-light department. 

LONSDALE, R. I.—The Blackstone Val- 
ley Gas & Electric Company will install an 
electric street-lighting system here. 

GROTON, CONN.—The municipal light- 
ing plant, which has been selling electricity 
to the navy yard for lighting, will soon 
supply power to a 200-horsepower motor. A 
new boiler will be installed at the borough 
generating station. About 600 kilowatts is 
the present output. 

LOCKPORT, N. Y.—At the annual meet- 
ing of the stockholders of the Hydraulic 
Race Company, held last week, plans were 
made for extensive power developments in 
this city. The company has secured a 
large loan for the purpose of financing the 
new construction. 

ROCHESTER, N. Y.—The Common Coun- 
cil has passed an ordinance calling for the 
installation of nitrogen-filled lamps in 
Mortimer Street from Clinton Avenue to 
Water Street at a cost of $550. 

JERSEY CITY, N. J.—The Chaparra 
Light & Power Company of this city has 
been incorporated with a capital of $10,000 
to construct and operate electric-lighting 
and heating plants. H. W. Wilmot, of 
Montclair; H. L. Valentine, of Newark, and 
W. J. Vreeland, of Great Neck, L. I., are 
the incorporators. 

PHILADELPHIA, PA.—Hardwick & Ma- 
gee Company will build a new boiler plant 
at its carpet manufacturing plant on Sev- 
enth Street. Ballinger & Perrot are the 
architects. 

READING, PA.—The Reading Transit & 
Light Company will build a new transmis- 
sion line to Kutztown. 

CHADBOURN, N. C.—Plans are being 
considered for the establishment of an elec- 
tric-lighting plant here. J. A. Brown is 
interested in the project. 








CAVE SPRING, GA.—The city is plan- 
ning to install an electric-lighting system 
and contemplates asking the Georgia Rail- 
way & Power Company, of Atlanta, to ex- 
tend its transmission lines from Cedartown 
to this city. 

MANCHESTER, GA.—The city is plan- 
ning to install a 150-kilowatt, three-phase 
engine-type generator in the municipal 
electric-lighting plant, of which L. BE. Hud- 
son is superintendent. 

BOWLING GREEN, FLA.—City officials 
are planning the installation of an electric- 
lighting system. 


NORTH CENTRAL STATES. 

BUCYRUS, O.—Plans are being made by 
the Bucyrus Electric Light & Power Com- 
pany for the erection of a new power plant 
estimated to cost $50,000. 

COLUMBUS, O.—The Ohio Utilities Com- 
pany, of Columbus, recently organized with 
a capital stock of $500,000, applied to the 
State Public Utilities Commission for au- 
thority to purchase the Circleville Light & 
Power Company, the Gallipolis Electric & 
Power Company, the Delaware Electric 
Light, Heat & Power Company and the 
Chillicothe Electric Railroad, Light & Pow- 
er Company. It proposes to issue $100,000 
common stock, $200,000 preferred and $750,- 
000 of bonds. This will enable the com- 
pany to pay for the properties, have $50,000 
for extensions and betterments and $27,000 
working capital. 

LONDON, O.—F. H. Froehlich, electrical 
engineer, 813 Second National Bank Build- 
ing, Toledo, O., has prepared estimates for 
a local electric-lighting system for which 
bids will be asked soon. 

MARTINS FERRY, O.—Improvements to 
the local electric-lighting system are being 
contemplated. It is possible that plans will 
be made for the erection of a municipal 


electric-lighting plant. 

TIFFIN, O.—The City Council will con- 
sider an ordinance which includes a con- 
tract for lighting the streets with elec- 
tricity for the next 10 years. 

WOOSTER, O.—The Wooster Electric 


Company, C. V. Hard, president, is plan- 
ning to extend its transmission lines about 
eight miles beyond Smithville. 

KOKOMO, IND.—Property owners on 
Buckeye Street are planning to install an 
ornamental lighting system. 

MADISON, IND.—M. F. Tennis, president 
of the Madison Light & Railway Com- 
pany, has contracted with J. G. Reed, rep- 
resenting the Kent (Ind.) Lighting Com- 
pany, to supply energy for light and power 
for the village and for farmers along the 
Kent road. The Madison company will 
build the transmission line. The Kent Mill- 
ing Company will equip with two 20-horse- 
power motors, and more than 40 subscrib- 
ers have contracted for residence lighting. 

BURNSIDE, ILL.—An _ electric-lighting 
plant will be installed here by John Wright. 

GENESEO, ILL.—Voters of this city at 
a special election approved the issuance of 
bonds for the construction of a municipal 
electric-lighting plant and distribution sys- 
tem. 

LINCOLN, ILL.—A 60-day option on the 
property of the Lincoln Railway and Heat- 
ing Company has been taken by the Lin- 
coln Water & Light Company. The latter 
company has asked for a 25-year fran- 
chise for the operation of its. electric- 
lighting and water plants, and if it is 
granted proposes to take over the street 
railway system and operate it. The com- 
pany plans the expenditure of $60,000 for 
improvements and extensions in that event. 

TEUTOPOLIS, ILL.—At a meeting of 
the Village Board a 20-year franchise was 
granted to the Eastern Illinois Utilities 
Company, of this city, for installing and 
operating an electric-lighting system here. 

EAGLE, WIS.—The Wisconsin Gas & 
Blectric Company, of Kenosha, has applied 
for a franchise to furnish electrical energy 
for light and power here. 

HORTONVILLE, WIS.—A number of 
stockholders of the Hortonville Light, Heat 


& Power Company have requested that the 
company sell its holdings. It is stated that 
a company will be organized to purchase 
the property and install an electric-lighting 
plant. 

KENOSHA, WIS.—Officials of the Wis- 
consin Gas & Electric Company have an- 
nounced that $250,000 will be expended to 
improve its plant in this city. About half 
of this sum will be used for placing the 
power wiring in conduit in certain sections 
of the city. The remainder will be used 
for improvements to the Main Street power 
plant, in which a switchboard costing about 
$55,000 will be installed. 

MONTICELLO, MINN.—F. E. Corsen, of 
Fargo, N. D., has purchased the local elec- 
tric-lighting plant and has made a 20-year 
contract with the Elk River Power & Light 
Company to furnish electrical energy to 
supply this city and also the town of Big 
Lake. The company will erect a high-ten- 
sion line from Elk River to this city. 

SANDSTONE, MINN.—The Cloquet Elec- 
tric Light Company has acquired the local 
slectric-lighting plant and plans to furnish 
energy from its plant in Cloquet. 

TROSKY, MINN.—Bonds in the sum of 
2,500 have been voted for the construction 
of a transmission line to connect the local 
distribution system with the plant of the 
Northwest Light & Power Company, of 
Pipestone. 

RAVENWOOD, MO.—At a recent election 
here voters approved the granting of a 
franchise for supplying electric service 
here to the Maryville (Mo.) Electric Light 
& Power Company. 

DIXON, MO.—The Dixon Light & Power 
Company has been organized with a cap- 
ital of $10,000 by G. E. Abernathy and oth- 
ers to supply light, heat and power in this 
city and vicinity. 

_ HURDSFIELD, N. D.—An electric-light- 
ing plant will be installed here by the 
Hurdsfield Milling Company. The _ neces- 
sary equipment has already been ordered. 


SOUTH CENTRAL STATES. 


CARROLLTON, KY.—Four coils in the 
large dynamo recently installed in the city 
power house were burned out during an 
electrical storm. An old dynamo supplied 
a limited lighting service for the residences 
of the city. 

LEXINGTON, KY.—The Lexington Roll- 
er Mills, which recently installed motors to 
operate the elevator department, will elec- 
trify the remainder of the plant. 

LEXINGTON, KY.—Several types of 
street lamps will be installed here during 
the next few days by way of an experiment 
and so city officials and citizens may de- 
termine the character of lamp they would 
prefer to have used. According to the 
terms of the new franchise held by the 
Lexington Utilities Company, a new street- 
lighting system is to be installed. 

LOUISVILLE, KY.—On the order of pre- 
paredness is a permit of the city authori- 
ties authorizing the Louisville Gas & Elec- 
tric Company to lay a gas main from the 
general conduit on Main Street down Sec- 
ond Street to the power plant, at Second 
and Water Streets, near the Ohio River. 
This would provide a means by which the 
company could keep its boilers operating 
by using natural gas as a fuel in case of a 
famine in coal. The threatened railroad 
strike prompted the taking out of the per- 
mit, which, with the strike called off, will 
not be made use of at this time. 

PRINCETON, KY.—The Kentucky Light 
& Power Company has purchased the plant 
and business of the Princeton Electric 
Light & Power Company from W. J. Hol- 
man, manager. The purchaser now owns 
and operates the plants at Hickman and 
Fulton, Ky., as well as others. Mr. Hol- 
man will continue as manager of the 
Princeton plant. 

UNIONTOWN, KY.—Consolidation of the 
Uniontown and the Morganfield electric 
plants is contemplated. 


MERIDIAN, MISS.—The Meridian Light 
& Railway Company was recently awarded 






490 





a five-year contract for the city lighting. 
The system will consist of 200 400-candle- 
power and 400 100-candlepower lamps. 
WALDRON, ARK.—The Waldron Light 
& Ice Company has been _ incorporated 
with a capital stock of $10,000, all sub- 
scribed. The officers are J. S. Hill, presi- 
dent: W. P. Harris, vice president; J. L. 
Center, secretary, and W. S. Mitchell, treas- 
The company will erect and operate 


urer. 
an electric-lighting plant. 
YELLVILLE, ARK.—The city has re- 


cently purchased the electric-lighting and 
ice plants. It is purposed to make exten- 
sive improvements in the distribution sys- 
tem in the residence districts. we Ge 
Stevenson, former owner of the plant, has 
been retained as manager. 

BARTLESVILLE, OKLA.—Arrangements 
have been completed whereby the Bartles- 
ville Interurban Railway Company will 
supply the current for 40 200-candlepower 
new street lamps in this city. 

PLAINVIEW, TEX.—The Texas Utilities 
Company, of Plainview, is extending its 
power transmission line to Floydada. It 
will provide power for operating irrigation 
pumps along the route. 

ROCKDALE, TEX.—The Texas Light & 


Power Company, of Dallas, which was 
granted a 50-year franchise by the City 
Council to furnish lights and power for 


Rockdale, is extending its power transmis- 
sion line to the town. 

VERNON, TEX.—The improvements that 
are to be made to the municipal electric- 
lighting and waterworks plant will consist 
ot the installation of a new internal-com- 
bustion 25-horsepower engine, one double- 
suction centrifugal pump with a capacity 
of 150 gallons per minute, and a generator 
to carry a load of 200 100-candlepower 
street lamps. 


WESTERN STATES. 


BOULDER, COLO.—Waterpower _ sites 
for the construction of a large hydroelectric 
power plant to be built at the mouth of 
Boulder Canon, near this city, have been 
filed on in the county court by W. S. Camp- 
bell, mechanical and civil engineer, with 
headquarters in Denver and New York 


City. The proposed plant will cost $250,000 
and will develop 4,000 horsepower. Maps 
included in the filing show a dam site on 


Boulder creek just east of the power house 
of the Colorado Power Company, which will 


be the point of intake for the pine line. The 
outlet will be two miles below. The flow 
included in the filings is 20 cubic feet per 
second. The water will be brought down 
the canon from the intake through steel 
penstocks to the turbines. Mr. Campbell 
stated that the construction of the power 
house will be financed by promoters of a 
100-ton smelter, which will be constructed 


adjoining the electric plant. The smelter 
will be equipped with electrit furnaces, and 
there will be four units, one of which will 
be devoted to tungsten smelting. 

PUEBLA, COLO.—The Arkansas Valley 
Railway Light & Power Company, of this 
city, has recently completed a _ 1,300-volt 
transmission line 11 miles long from its 
main line near Manzanola to the towns of 
Olney Springs and Crowley. The energy 
is to be used for lighting and power pur- 
poses in the two towns, as well as by the 
farmers and ranchers enroute. A line has 
also been extended to Cheraw which will 
serve a hundred more customers as soon 
as it is entirely completed. 

SALIDA, COLO.—The Colorado Power 
Company is making a preliminary survey 
for a high-tension line to the Rawley mine 
at Bonanza. The town of Saguache has 
asked the company to extend the line to 
furnish electric service there, and L. T. 
Hammond, general manager of the com- 
pany, is considering the proposition. 

MOGOLLON, N. M.—The Mogollon Power 
& Lumber Company has awarded the con- 
tract for installing its new hydroelectric 
plant to the Pelton Water Wheel Company. 
The plant will be located on Mineral Creek 

FLORENCE, ARIZ.—The City Council 
has passed a resolution endorsing a special 
franchise election in connection with the 
proposed installation of water and lighting 
systems. It is expected the Douglas Invest- 
ment Company will present a franchise for 
consideration at an early date. 

CALDWELL, IDAHO.—The work of re- 
building the street-lighting system in this 
city is progressing rapidly. The Electric 
Investment Company will expend about 
$15,000 on the improvements. 

POCATELLO, IDAHO.—The 
Transmission Company plans to 
electric railroad from Preston, Idaho, to 
the Yellowstone Park, making a through 
electric line from Salt Lake City to Yellow- 
stone. E. R. South is manager of the com- 


Pocatello 
extend its 


pany. 
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DATES AHEAD. 


Indiana Electric Light Association. 
Annual convention, Anthony Hotel, Fort 
Wayne, Ind., September 12-14. Secre- 
tary, Thomas Donohue, Lafayette, Ind. 

Illuminating Engineering Society. An- 
nual convention, Bellevue-Stratford Ho- 
tel, Philadelphia, Pa., September 18-20. 
Assistant secretary, C. D. Fawcett, 29 
West Thirty-ninth Street, New York 
City. 

Association of Iron and Steel Electrical 
Engineers. Annual convention, Chicago, 
Ill., September 18-22. Secretary, W. O 
Oschmann, Oliver Steel & Foundry Com- 
pany, Pittsburgh, Pa. ° 

Colorado Electric Light, Power and 
Railway Association. Annual meeting, 
tlenwood Springs, September 21-23. Sec- 
retary, T. F. Kennedy, 900 Fifteenth 
Street, Denver, Colo. 

American Electrochemical Society. 
Semi-annual meeting, New York City, 
September 28-30. Secretary, J. W. 
Richards, South Bethlehem, Pa. 

Electrical Supply Jobbers’ Association. 
Quarterly meeting, Hotel Statler, Cleve- 
land, O., October 10-12. Secretary, 
Franklin Overbagh, 411 South Clinton 
Street, Chicago, IIL. 


New England Section, N. E. L. A. An- 
nual convention, Pittsfield, Mass., Octo- 


Secretary, O. A. Bursiel, 149 
Boston, Mass. 


Annual convention, In- 


ber 17-20. 
Tremont Street, 
Jovian Order. 


dianapolis, Ind., October 18-20. Secre- 
tarv, Ell C. Bennett, Syndicate Trust 
building, St. Louis, Mo. 


Telephone Pioneers of America. An- 
nual meeting, Atlanta, Ga., October 19- 
20. Secretary, R. H. Starrett, 195 Broad- 
way, New York City. 











ARLINGTON, WASH.—Articles of incor- 
poration have been filed for the Washing- 
ton Coast Utilities Company, with a capital 
stock of $100,000, by Warren Marshall and 
Shirley S. Philbrick, of Boston, and Charles 
Ek. Shepherd, of Seattle. Headquarters will 
be maintained at Arlington, Wash., the 
company to furnish power to towns and 
corporations. 

SPOKANE, WASH.—The Spokane Heat, 
Light & Power Company has purchased a 


lot 100 by 142 feet adjoining its present 
pronerty on Railroad Avenue. According 


to H. A. Flood, president of the company, 
the property will be used for future addi- 
tions to its power plant. The company is 
now installing a battery of 10 boilers, and 
has contracts calling for two-thirds of their 
capacity. 

FERKELEY, CAL.—The F. E. New- 
berry Company has been awarded the con- 
tract for the electrical work in the new 
chemistry building at the University of 
California, and the McFall Electric Com- 
pany has the contract for Hilgard Hall. 

BRAWLEY, CAL.—The Holton Power 
Company has been awarded the contract for 
the installation of a street-lighting system 
here, to cost $1,500. 

FRESNO. CAL.—The Board of Trustees 
has granted a petition for an electrolier sys- 
tem on I Street. 

FULLERTON, CAL.—It is estimated the 
cost of installing an ornamental lighting 
system in the business district of the city 
would be about $1 per front foot. 

HEMET. CAL.—The City Trustees have 
authorized the installation of a number of 
additional street lights at street intersec- 
tions 

KENNETT, CAL.—John L. 
perintendent in this district of the North- 
ern California Power Company, is rebuild- 
ing the old power line from French Gulch 
to Balaklala. 

LOS ANGELES, CAL.—The City Council 
has ordered the installation of ornamental 
lights on Hollywood Boulevard between 
Wileox and Cherokee Avenues. 

LOS ANGELES, CAL.—Plans for the in- 
stallation of a lighting svstem contemplated 
for Beverly Hills provide for 436 single 
standard lights. 

LOS ANGELES, CAL.—Bids are being 
taken for the installation of a street-light- 
ing svstem in the Bonita Meadows light- 
ing district, in accordance with specifica- 
tions on file with the Board of Supervisors. 

REDDING. CAL.—The City Trustees re- 
ceived no bids for the construction of the 
second unit of the municipal street-lighting 
system, so the work will be done by dav 
labor under the supervision of the street 
engineer. 

RIVERSIDE. CAL.—The Riverside Coun- 
ty Gas & Power Company, the Beaumont 


Maginnis, su- 





Vol. 69—No. 11 


Gas & Power Company and the Banning 
Gas & Lighting Company have filed with 
the Railroad Commission a joint applica- 
tion for authority for the sale of the prop- 
erty of the Beaumont and Banning com- 
panies to the Riverside County company 
for $50,000 of the stock of the latter com- 
pany, the Beaumont company to receive 
two-thirds and the Banning company one- 
third of the stock. The Riverside County 
company also seeks authority to issue 
$5,000 of the preferred stock, of which 
$3,000 is to go to the Banning company 
and $2,000 worth to be sold for maintenance 
and improvement to its service during the 
period of reconstrucion. It is stated that 
by the operation of both companies after 
connecting them by a transmission line, 
and the attendant economy of administra- 
tion a large field of oneration will be af- 
forded and a profit yielded. The Riverside 
County company asks for an authorized 
bond issue of $100,000, of which $20,000 is 
to be issued and sold at present for exten- 
sions and improvements. The bonds are 
to be six-per-cent 20-year first mortgage 
serial bonds. 

SAN BERNARDINO, CAL.—The South- 
ern Sierra Power Company has been grant- 
ed a 50-year franchise in San Bernardino 
County outside the incorporated cities and 
towns therein. 

SAN DIEGO, CAL.—The Railroad Com- 
mission has issued an order authorizing 
the Oceanside Electric & Gas Compan 
to sell to the San Diego Consolidated Gas 
& Electric Company its entire propert: 
The latter company has purchased the en- 
tire capital stock issue of the Oceanside 
corporation, and plans to extend and im- 


prove the company’s electric service in 
that city. 
SAN FRANCISCO, CAL.—The Depart- 


ment of Electricity recently made a rul- 
ing that all wires in conduits in a basement 
slab must be lead covered. 

SAN FRANCISCO, CAL.—The Board of 
Public Works has called for bids for trans- 
formers and switchboards to be used in the 
city’s electrical work in the Hetch Hetchy 
project. 

SAN FRANCISCO, CAL.—The_ Great 
Western Power Company, a subsidiary of 
the Western Power Corporation, has ,made 
arrangements to add 25,000 kilowatts to its 
present generating capacity by the con- 
struction of a new power plant and a 
150,000-volt transmission line. The plant 
No. 4, will be located on the north fork of 
Feather River, opposite Smith’s Point 
above Belden, where water will be drawn 
from the company’s Great Meadows reser- 
voir, known as Lake Almanor. Work will 
be commenced this year and the new power: 
supplv is expected to become available dur- 
ine the latter part of 1917. The cost, some 
$2,000,000 each for the power house and 
transmission line, will be met without new 
financing. as the company has at present 
over $5.000.000 available for the purpose. 

SANTA BARBARA, CAL.—The auestion 
of ornamental lamp posts is still taking the 
attention of the City Council. Concrete 
posts have already been specified for parts 
of State Street, but the matter is likely to 
be reconsidered, as the light committee now 
seems to favor poles like those now being 
used. 

TPLAND, CAL.—The Pacific Flectric 
nower house, which was destroyed by fire 
here recently. is being reconstructed. The 
—_ plant will be modern in every partic- 
ular. 


| Proposals 
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MOTOR-DRIVEN PIUMPS—Bids will be 
received until September 12 by T. H. Berg. 
City Clerk. Lincoln, Neb., for two motor- 
driven centrifugal pumps, estimated to cost 
$5.500 

ELECTRIC-LIGHTING PLANT.—Sealed 
bids will be received until September 12 
by J. F. Cooper, City Clerk, Sauk Center, 
Minn., for the construction of an electric- 
lighting plant. The work is divided into 
parts as follows: Part 1, item 1—Brick and 
tile building for oil-engine plant. Part 1 
item 2—(Alternate) Brick and tile building 
for steam-engine plant. Part 2, item 1- 
Electric station equipinent, consisting of 
furnishing and erecting two 165-horsepower 
(or builder’s nearest size thereto) Diesel 
tyne oil engines direct connected to two 
137-kilovolt-ampere generators, switch 
hoard, constant-current transformers, etc 
Bids will be received only on complete parts 
or items. 

ELECTRICAL SUPPLIES.—Bids will be 
received at the Bureau of Supplies and Ac- 
counts, United States Navy Department. 
Washington, D. C., for furnishing supplies 
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at the following naval stations: Schedule 
77 Brooklyn, N. Y., and Mare Island, Cal., 
12 electric and steam-driven air compres- 
sors. Schedule 82, Annapolis, Md., one 
surface condenser. Schedule 97, Brooklyn 
and Mare Island, four electrical hoisting 
and rotating equipments. Schedule 103, 
Brooklyn and Mare Island, two electrically 
heated sterilizing outfits. Bidders desiring 
to submit proposals should make applica- 
tion immediately for schedules to the Bu- 
reau, or to the purchasing office nearest to 
vy yard where delivery is to be made. 





New Incorporations 








UNION CITY, IND.—Imperial Electrical 


‘ompany has increased its capital stock 
om $1,000 to $25,000. 
CLEVELAND, O.—Domestic Electrical 
Company has increased its capital stock 
rom $17,000 to $50,000. 
CLEVELAND, O.—The Republic Elec- 
» Company has its capital 


increased 


om $25,000 to $100,000 


CHICAGO, ILL.—Major Electric Com- 
nany. Capital, $2,500. Incorporators: R. 
Major, H. L. Bruin and F. B. Teed. 
DES MOINES, IOWA.—Electric Equip- 
ment Company. Capital, $10,000. Incor- 
orators: H. B. Hufty, G. W. Peters and 

\. H. Rich. 

DES MOINES, IOWA.—Electric Equip- 
ent Company. Capital, $10,000. Incor- 
wrators: A. H. Rich, E. G. Klimpke, G. 


\V. Peters and H. B. Hufty. 

FT. WAYNE, IND.—A. C. Mannweiler 
‘ompany. Capital, $25,000. Electrical sup- 
plies. Incorporators: A. C. Mannweiler, P. 
\. Mannweiler and Ellsworth Hartman. 

DALLAS, THEX.—Willard Storage Bat- 
ery Company. Capital, $20,000. Incorpo- 
rators: George L. Barrett and Noble Hine, 
of Dallas, and W. W. Wyneken, of Cleve- 


land, 

NEW YORK, N. ¥.—Kaufman & Baron. 
Capital, $1,000. Electrical contractors. In- 
corporators: Herman Kaufman, 122 East 
113th Street: Max Shames and S. G. Dia- 
mond, all of New York City. 

NEW YORK, N. Y.—Commercial En- 
losed Fuse Company. Capital, $10,000. 
Manufacture electric fuses, etc. Incor- 
orators: F. J. Rooney and J. Block, of 
fourteenth Street and Park Avenue, Ho- 
boken, N. J., and J. C. Jackson, of 1476 
itroadway, New York City. 


ELECTRICAL REVIEW AND WESTERN 








New Publications 





aUnbeneninnitniey 





TELEPHONE PIONEERS.—The  Pro- 
ceedings of the fifth annual convention of 
the Telephone Pioneers of America, held 
at San Francisco, Cal., September 21, 1915, 
have been issued. 

SMITHSONIAN REPORT.—The annual 
report of the Smithsonian Institution for 
1915 has appeared. Among the articles in 
the appendix is one by Frank B. Jewett, 


entitled ‘“‘Some Recent Developments in 
Telephony and Telegraphy.” 
CHICAGO STREET LIGHTING.—The 


Sanitary District of Chicago has published 
a ‘Report on Contracts for Street Lighting 
System Installed by the Sanitary District of 
Chicago for the City of Chicago.” The re- 
port was prepared by E. B. Ellicott, elec- 
trical engineer, and gives detailed data of 
the work done in the years 1911 to 1916 in 
constructing the present street-lighting sys- 
tem of Chicago. The report is profusely il- 
lustrated. 





Financial Notes 








Northern Ohio Traction & Light Com- 
pany has called a special meeting of stock- 
holders for October 2 for the purpose of in- 
creasing the authorized amount of six-per- 
cent preferred stock from _ $5,000,000 to 
$10,000,000 and the authorized amount of 
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CLOSING BID PRICES 











common stock from $9,000,000 to $10,000,000. 
The increase in capitalization is to facili- 
tate financing of the company by the new 
interests which will be in control after 
September 15, but it is stated that it is not 
the intention to offer any of the new stock 
to investors in the immediate future. 





Dividends. 
Term ; "2 Payable 
Chicago Telephone............ Q 2 Sept. 30 
Colorado Power iad 1.16% Sept. 15 
El Paso Electric.............. Q $2.5 Sept. 15 


Reports of Earnings. 
GREAT WESTERN POWER OF CALI- 
FORNIA. 


Great Western Power Company of Cali- 
fornia, subsidiary of Western Power Com- 
pany of New York, reported earnings for 
June and 12 months ended June 30, 1916, as 
follows: 





1916 1915 
ee $ 296,828 $ 232,821 
INGE BECGP CRO... .cccnces. 190,530 165,802 
Qo eee 225,624 183,981 
Surplus after charges.... 85,338 77,402 
Balance after dividends 72,838 64,902 


3,449,012 2,770,963 
2,261,627 1,950,583 


Iwelve months’ gross... 
Net after taxes................ 
Total income 
Surplus after charges.... 
Balance after dividends 932,505 756,794 

For the 12 months’ interest on the funded 
debt was earned 1.73 times and June 30, 
1916, 21,776 consumers were connected with 
the lines compared with 17,559 June 30, 1915, 
while the connected load June 30, 1916, was 
175,005 kilowatts compared with 130,599 kilo- 
watts June 30, 1915. 








FOR ELECTRICAL SECURITIES IN THE LEADING 
EXCHANGES AS COMPARED WITH THE PREVIOUS WEEK. 












: Aug. 28. 
American Telephone & Telegraph (NeW York) .....0..2.2---.--:-scecssceesssesneeneeneseen 131% 
Commonwealth Edison (Chicago) 141 
Edison Electric Illuminating (Boston)...................... 237 
Electric Storage Battery, common (Philadelphia)... 67% 
Electric Storage Battery, preferred (Philadelphia)... 67% 
General Electric (New YOrk).........------.---cescesecseeeeseeeees 170% 
Kings County Electric (New York).................-.-.. : 130 
Massachusetts Electric, common (Boston)............ 7 
Massachusetts Electric, preferred (Boston)................. 40% 
National Carbon, common (Chicago)............. ; 184% 
National Carbon, preferred (Chicago)..................... 121% 
New England Telephone (Boston).................. a SEES Tee 126 
Philadelphia Electric (Philadelphia).............................-..--.- 283% 
Postal Telegraph- Cable. common (New York)....... aoa 85 
Postal Telegraph-Cable, preferred (New paniete aa 67 
Western Union (New York)............--.--.--.:----+-+++ 95% 
Westinghouse, preferred (New York)... 59% 
Westinghouse, common dilew i titetcviscess soctsinnecnioieneeeabucnsicngndiniauiaisinmansicinsitinas 70 





Electrical Patents Issued August 29, 1916 


Prepared by Thomas Howe, Patent Attorney, 2 Rector Street, New York, N. Y. 


1,195,981. Electric Distribution with 
Low-Tension Magnetos. V. D. Roches, 
Fond du Lac, Wis. Has commutator rec- 
tifier and storage battery; for internal- 
combustion engines. 

1,195,982. Signal Device. P. H. Dona- 
van, assignor to Westinghouse Air Brake 
o., Wilmerding, Pa. Electropneumatic 
train-signal system. 

1,196,013. Electric Signaling System. C. 
P. Machod and W. Kulicke, assignors 

Machod Signal Co., Philadelphia, Pa. 
tailway block-signal system. 
1,196,062. Wire Splicer. M. P. 
issignor to Ohio Brass Co., Mansfield, 
For connecting trolley wires. 

1,196,071. Motor-Control System. H. L. 
Beach, assignor to Westinghouse Electric 
& Mfg. Co., East Pittsburgh, Pa. Field 
resistance has shunt comprising current- 
limit switch and reverse-current relay con- 
trolling the current-limit switch. 

1,196,073. Illuminate Electric Heater. 
Hf. H. Berry, London, and W. J. Mark- 
ham, Birmingham, England. Heater frame 
has lamp with perforated disk rotated by 
hot air rising between the lamp and the re- 


Wolcott, 
oO. 


flector. 
1,196,124 and 1,196,125. Motor-Control 
System. W. O. Lum, assignor to Westing- 


house Electric & Mfg. Co. First patent: 

modification of 1,196,071. Second patent: 

Field controlled by rate of acceleration. 
1,196,154. Control of Alternating-Current 


Motors. E. Rosenberg. assignor to West- 
inghouse Electric & Mfg. Co. Induction 
motors mechanically connected have con- 


atenation, number of poles and resistance 
‘onnections varied. 


1,196.160. Sewing Machine. F. E. School- 


field, Covington, and J. C. Owen, Bellevue, 
Ky. Needle is electromagnetically oper- 
itec 

1,196,163. Terminal Clamp. K. Sim- 


mon, assignor to Westinghouse Blectric & 


Details of bolted clamp for con- 

(See cut.) 

Control System for Electric 
Motors. W. Sykes, assignor to Westing- 
house Electric & Mfg. Co. Interlock be- 
tween motor controllers. 

1,196,175. Thermostatic Control for Elec- 
tric Heating Devices. J. Templeton and G. 
E. Harruson, Toronto, Ontario, Canada. 
Arrangement of thermostat and circuit- 
controlling magnets. 

1,196,186. Electric Railway Vehicle. K. 
Von Kando, assignor to Westinghouse Elec- 


Mfg. Co. 
ductor ends. 
1,196,172. 


No. 1,196,163.—Terminal Clamp. 


tric & Mfg. Co. Insulator frame movable 
into and out of opening in car roof. 

1,196,189. Block Signaling System. C. W. 
Ward, Lakewood, O. Details of railway 
system. 

1,196,196. Railway Signal and Stopping 
Mechanism. F. C. Williams, Philadelphia, 
Pa., assignor to Safety Block & Signal Co. 
Special gearing for stopping member. 

1,196,202. Apparatus for Preventing Sin- 
tering in Electric Furnaces. E. S. Berg- 
lund, Trolihiittan, Sweden. Manner of feed- 
ing charge. 

1,196,211. Signal Apparatus. H. Csanyi, 
assignor to Maxivolt Primary Battery Co 


New York, N. Y. Has interrelated main 
and auxiliary sign lamps. 

,196,223. Method of and Apparatus for 
Testing Magnetic Objects. F. P. Fahey, 
Washington, D. C. For comparing mag- 
netic characteristics of two objects. 

1,196,225. Dry Cell. M. A. Foos, assignor 
to National Carbon Co., New Jersey. Man- 
ner of sealing. 

1,196,233. Detachable Device for Actu- 
ating an Electric Socket-Switch. S. Hata, 
Seattle, Wash. Pawl and ratchet mechan- 


ism. 
1,196,242. . Block Signal System. U. S. 


Jackson, Lowell, Mass., assignor of one- 
fourth to E. F. Gowell, and one-fourth to 
W. R. Tebetts, Somersworth, N. De- 


tails of normal danger system. 


1,196,254. Starting Device for Electric 
Motors. B. . McCormick, assignor to 
Allis-Chalmers Mfg. Co. Rheostat having 
resistor, an immersed coil of perforated 
tubing. 

1,196,255. Oscillating Fan. W. M. Mc- 
Ewen, Chicago, Ill. Special arrangement 


for horizontal and vertical swinging. 


1,196,256. Electric Fan. W. M. McEwen. 
Horizontal swinging caused by gyrating 
forces. 

1,196,270. Magneto Drive for Iinternal- 
Combustion Engines. . Ostenberg, 
Campbell, Cal. Special yielding coupling. 

1,196,272. Insulator Pin. C. L. Pierce, as- 


signor of one-half to Hubbard & Co.. Pitts- 
burgh, Pa. Bolted truss supports thimble. 

1,196,273. Cross-Arm Saddle. cS i 
Pierce, assignor of one-half to Hubbard & 
Co. For rounded-top wooden cross-arms. 

1,196,275. Air-Circulating Device. FE. P. 
Phelps, assignor to’ Willard M. McEwen, 
Chicago, Ill. Special fan gearing for ver- 
tical swinging. 

.196,277. Loading Coils for Phantom Cir- 
cuits on Aerial Lines. H. B. M. Pleijel and 
A. H. Olson, Stockholm, Sweden. Over- 
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head, duplex line loaded according to Pupin 
system. 

1,190,299, 1,196,300, 1,196,301, 1,196,302 and 
1,196,503. Means tor Minimizing Inductive 
interference. G. F. Scott, assignor to West- 
inghouse Electric & Mfg. Co. Various ar- 
rangements of electric railway circuits to 
prevent inductive disturbances in neighbor- 
ing telegraph, etc., lines. 

1,196,304, Electric Welding Machine. 
F. l.. Sessions, assignor to Standard Weid- 
ing Co., Cleveland, O. Details of machine 
having roll electrodes. 

96,313. Electric Cell. W. Tassin, 
Washington, D. C Electrod® structure in 
cell adapted for self-circulation of electro- 
lyte 

1,196,322. Wire-Stripping Device. S. G. 
Wood, Brooklyn, N. Y. For stripping mul- 
tiple strand insulated wire. 

1,196,323, Telephone Signaling System. 
J. S. Allen, assignor to Kellogg Switch- 
board & Supply Co., Chicago, lll. Arrange- 
ment of link circuits. 

196,335. Recorder. A. A. Clokey, as- 
signor to Western Union Telegraph Co., 
New York, N. Y. Tape device for telegraph 
switchboards. 

1,196,340. Receiver-Operated Switch for 
Telephones. H. b. Currier, assignor to 
Kellogg Switchboard & Suppls Co. Has 
plate for covering opening through which 
hook extends. 

1,196,341. Revolving 
Dawes, Pittsburgh, Pa. 
suspended structure 

1,196,345. Ventilating Means for Dyna- 
moelectric Machines. A. B. Field, assignor 
to Westinghouse Electric & Mfg. Co. Spe- 
cial arrangement of laminae to form pas- 
sages. (See cut.) 

1,196,367. Time Clock. J. Kaup, assignor 
of one-fourth to S. T. MeMillin, St. Louis, 
Mo. Clock controls signal circuit. 

1,196,381. Ory Battery. M. H. Moffett, 
Lakewood, O., assignor to National Car- 
bon Co Arrangement of casing and ter- 
minals for a number of cells. 

1,196,398. Telephone Key. P. O. Robin- 
son, Concord Junction, Mass. Special ar- 
rangement for actuating two pairs of con- 
tacts by one actuator. 

1,196,401. Electrical Musical Instrument. 
M. lL. Severy and G. B. Sinclair, assignors 
to Choralcelo Co., Boston, Mass. Piano 
having electromagnetically vibrated strings. 


Lantern. J. L. 
Electric-lighted, 


1,196,412. Insulated Rail-Joint. B. Wol- 
haupter, assignor to Rail Joint Co., New 
York, N. Y. Has outside angle plate with 
cap flange. 

1,196,429, Signaling Apparatus. ; 2 
Bruger, assignor to Hartmann & Braun, 


A. G., Frankfort on the Main, Germany. 
Utilizes three-phase current taken from net 
work. 

1,196,450. Indicating Device for Ascer- 
taining Speed. F. F. Faigle, Hard, near 
Bregenz, Austria, Hungary. Produces suc- 
cession of signals dependent upon and va- 
riable with vehicle speed. 

1,196,452. Method of Producing Unidirec- 
tional Electric Sparks from a ale 4 
Current. C. H. Gaunt, San Francisco, Cal. 
Arrangement of induction apparatus and 
condenser. 

1,196,472, Meter-Testing Device. T. E. 
Murray and F. G. Magalhaes, assignors to 
Thomas E. Murray, New York, | 
Switching arrangements for connecting test 
apparatus in and out of circuit. 

1,196,473. Electrical Welding. T. E. Mur- 
ray, New York, N. Y Method of butt- 
welding a tube to a plate. 

1,196,474. Vacuum-Tube Device. A. M. 
Nicolson, assignor to Western Electric Co. 
Thermionic device of the audion type. 

1,196,475. Trolley-Wire Support. E. W. 
Nitzsche, Newark, N. J. Hamger carrying 
number of ears having limited movement. 

1,196,481. Sterilization of Liquids. M. V. 
Recklinghausen, A Helbronner and _ V. 


Henri, assignors to R. U. V. Co., New 
York, N. ¥Y. Comprises vapor electric lamp. 
1,196,482. Automatic Selector Switch 


J. N. Reynolds, assignor to Western Elec- 
tric Co., New York, N. Y. Structural de- 
tails. 

1,196,487. Electric Water-Heater. M. 
Simon, St. Louis, Mo. Special arrange- 
ments of resistance coils in the fluid pas- 
sages. 

1,196,494. Speedometer. G. S. Tiffany, 
Summit, N. J., assignor to Device Testing 
Co Electrically operated with means for 
compensating for changes in voltage. 

1,196,498. Metal Working. F. M. Vogel, 
assignor to General Electric Co., Schenec- 
tady, N. Y In bending angle iron, parts 
are heated by passing current through 
them 

1,196,499. Vehicle Searchlight. E. N 
Szuppiny, Paterson, N. . Arrangement 
of lens and reflector. 

1,196,501. Hanger for Light-Reflecting 
Bowls. Ee. L. White. assignor to J. H. 
White Mfg. Co., Brooklyn, N. Y Details 
of device formed of one piece of flat metal. 
(See cut.) 


ELECTRICAL 














REVIEW 


Headlight. P. S. Bailey, as- 


1,196,506. 
Adjustable 


signer to General Electric Co. 
lamp mounting. 

1,196,511. Machine for Generating Elec- 
tric Current. H. E. Borger, Dayton, O., 
issignor to V. G. Apple, Dayton, O. Cur- 
rent is induced in columns of fluid instead 
of solid conductors. 

1,196,516. Speedometer. A. A. Canton, 
assignor to Device Testing Co., New York, 

Y. Modification of 1,196,494. 

1,196,517. Projector. KR. L. Carlson and 
R. C. Wyman, Boston, Mass. Electrically 
lighted and driven; for lantern slides. 

1,196,523. Lamp Shade. R. L. Clark, 
Union, W. Va. Collapsible; for incan- 
descent lamps. 

1,196,528. Selecting System. A. F. Dixon, 
assignor to Western Electric Co. For 
producing and being operated by a succes- 
sion of impulses. 

1,196,532. Automatic Telephone Exchange 
System. B. G. Dunham, assignor to West- 














No. 1,196,345.—Ventilating Means for Dyna- 
mo-electric Machines. 


ern Electric Co. Details of machine switch- 
ing telephone system. 

1,196,541. System of Distribution. L. 
Hagood, assignor to General Electric Co. 
Regulation of synchronous machine at end 
of line to hold voltage and power factor 
constant. 

1,196,552. Constant-Level Fuel-Feed. N. 
M. LaPorte, Baltimore, Md. Electrically 
driven, fuel-supply pump tuned from en- 
gine. 

1,196,562. Telephone Instrument. H. E. 
Lynch, Brooklyn, N. Y. Combined trans- 
mitter and receiver. 

1,196,566. Spark-Plug. L. A. McDowell, 
Luverne, Minn. Has special provision for 
removing carbon. : 

1,196,569. Push Contact Switch. E. A. 
Manville, assignor to Ansonia Co., Ansonia, 





No. 1,196,501.—Hanger for Light-Reflecting 
Bowls. 


Conn. Details of device having telescoping 
casing. 

1,196,611. Primary Cell. W. Tassin, as- 
signor to Kinetic Electric Co., Norfolk, Va. 
Cuprocupric oxid serves as negative elec- 
trode and cell wall. 

6,613. Electric Welding Machine. A. 


Cc. Taylor, assignor to Winfield Mfg. Co., 
Warren, O. Details of spot-welder. 
1,196,618. Regulating Means for Electric 


Generators. W. G. Turbayne, assignor to 
v S. Light & Heat Corporation, Niagara 
Falls, N. Y. Field-resistance control of 
compound dynamo in battery -car-lighting 
system. i 

1,196,633. Electric Switch. C. E. Ander- 
son, assignor to Perkins Electric Switch 
Mfg. Co., Bridgeport, Conn. Details of 
two-push-button snap. 

,196, Electric Starting System for 
Internal-Combustion Engines. V. G. Apple, 
Dayton, O. Field control of machine op- 
erating as motor or generator. 

1,196,637. Switch. V. G. Apple, Dayton, 
O. Plunger-operated, knife-blade switch. 

1,196,662. Electric Switch. G. A. Chebrou, 
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and S. A. Lemp, Paris, France. Details of 
rockon. cam-operated, wall switch 

196,665. Automatic Train- -Stop. B. H 
cubbage and C. Peterson, Lincoln, Neb. 
Electromagnetically operated track ob- 
stacles operate air brakes. 

1,196,674. Alarm System. W. H. Gabel, 
Kintyre, N. D. Circuit arrangements ot 
battery system. 

1,196,699. Art of Producing Tungsten 
Powder. F. G. Keyes and R. R. Brownlee, 
assignors to Cooper-Hewitt Electric (Co. 
Hoboken, N. J. Fused sodium tungstate 
electrically treated in crucible. 

1,196,701. Heat Indicator for Journal 
Bearings. A. H. Kling and C. E. Foersch, 
Clinton, Conn. Thermostatic ‘circuit- closer 
of plug form for screwing into bearing. 

1,196,713. Power Transmission and Con- 
trol, L. W. Nelson, assignor to U. 8. Light 
& Heat Corporation, Niagara Falls, N. Y. 
Power is electrically transmitted from auto- 
mobile engine to vehicle drive. 

1,196,717. Overhead Railway. F. S. Park- 
er, Detroit, Mich. Structure of tracks, car 
suspension, etc. 

1,196,728. Electrical Timing Mechanism. 
F. W. Adsit, Minneapolis, Minn. Details of 
electromagnetically operated, contact-con- 
trolling escapement mechanism. 

1,196,730. Controller for Electric Motors. 
W. B. Bennitt, assignor to Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 
Details of drum controller. 

1,196,732. Signal Transmitting Device. 
L. Degen, Long Beach, Cal. For use in 
normally closed series circuit. 

,196,744. Welded Metal. L. W. Chubb, 
assignor to Westinghouse Electric & Mrfe. 
Co. Aluminum and copper joined by a mal- 
leable weld. 

Reissue 14,186. Signal for Motor Vehicles. 
O. W. Cowgill, assignor of 90-100 to O. F. 
Stifel, St. Louis, Mo. Original No. 1,106,154, 
Aug. 4, 1914. Lamp on semaphore arm 
serves as side light when arm is retracted. 

Reissue 14,188. Electrical Recorder. A. 
S. Hibbard, Chicago, Ml. Original No. 
1,114,612, Oct. 20, 1914. Selector switch co 
nects in circuit electrically heated con- 
ductors which scorch record sheet. 


PATENTS EXPIRED. 


The following United States electrical 
patents expired on September 5, 1916: 

632,252. Rail Bond for Electric Railways 
F. H. Daniels, Worcester, Mass. 

632,272. Trolley Catcher. P. D. Milloy, 
Buffalo, N. Y. 

632,285. Photometer. W. F. Smith, Phil 
adelphia, Pa. 

632,296. Telephone Switchboard and Cir- 
m... T. C. Whales, Jr., Newton, and Kk 
W. Waterson, Lowell, Mass. 


632,297. Telephone Number and Address 
Annunciator. W. J. Walsh, Hamilton, 
Canada. 

632,316. Electromedical Battery. C. J 


Marius, West Hoboken, N. J. 
Insulating Receptacle for Elec- 


632,346. 
trical Switches. J. S. Gibbs, Hartford, 
Conn. 


632,355. Telephone Transmitter. T. Lid- 
berg, Chicago, Ill 


632,357. C ircuit- Controller. A. Lungen, 
New York, N. 

632,380. Trolley Wheel. E. R. Stilwell, 
Dayton, O. 

632,415. Automatic Safety-Stop for Ele- 
vators. J. H. Johnson, Newark, N. J. 


Means for Generating Electricity 


— 
Moskowitz, 


from Car-Wheel Axles. M. 
Newark, N. 

632,512. Electric Burglar-Alarm. C. Cole- 
man, Chicago, III. 

632,513. Electrical Burglar-Alarm_ Sys- 
—, Cc. Coleman, Chicago, II. 

632,514. Electric Cable. c. 
( *hicago, Ill. 

632,516. Circuit-Breaker for Controllers. 
W. H. Conrad, Philadelphia, Pa. 

632,543. System for Electric Tractio: 
E. Vedovelli, Paris, France. 

632,546. Means for Giving Alarms 
Through Agencies of Smoke or Other Ga 
es. H. C. Baer, New York, N. 

632,559. Electromedical Appliance. J. A 
Freeman, Beard, Ky. 


Colema 


632,586. Automatie Code Telegraph Fir: 
Alarm Apparatus. R. Pearson, London, 
England. 

632,643. Retouching Frame. J. N. Choate, 

arlisle, Pa. 


632,651. Automatic Car Safety Device fo: 
Electric Elevators. J. H. Johnson, Newark, 


J. 

632,658. Electric Rock-Drill. G. W. Pick- 
ett, Denver, Colo. 

632,665. Eléctric Fire-Engine. W. H. H 
Whiting, Beachmont, Mass. 

. Commutator-Grinding Rig. F. 

Wilkie, New York, N. Y. 

32,667. Magnetoelectric 
A. Williams, Cleveland, O. 

Design 31,495. Electrode. A. D. Scott, St 
Louis, Mo. 


Generator. J. 
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